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m ^ - n m 






m ^ 




LN51F 

49 

LN183H 

133 

PN108 

184 

PN330CL 

266 

LN51L 

49 

LN183HK 

136 

PN108CL 

190 

PN331CL 

268 

LN52 

52 

LN184 

139 

PN108F 

187 

PN331F 

271 

LN54 

55 

LN186H 

141 

PN109CL 

192 

PN332F 

274 

LN55 

58 

LN189L 

143 

PN09F 

194 

APN332F001 

415 

LN57 

61 

ALN189M 

145 

PN109L 

196 

PN334 

276 

LN58 

64 

LN189S 

146 

PNllO 

198 

PN335 

278 

LM59 

67 

LN191 

148 

PNlllW 

200 

APN335-004 

416 

LN59L 

67 

LN193 

150 

PNn5 

202 

APN405A004 

417 

LN62S 

69 

LN193HK 

152 

PN116 

204 

PN3104 

280 

LN64 

71 

LN194 

154 

PN120S 

206 

PN3105 

280 

LN65 

73 

LN671 

156 

PN121S 

208 

PN3107(N) 

282 

LN66 

76 

LN9705 

158 

PN123S 

210 

PN3108 

284 

LN66A 

79 

LN9705D 

158 

PN126S 

212 

PN3112 

286 

LN66F 

82 

LN9705P 

158 

PN127 

214 

PN3206 

288 

LN66(L) 

85 

LN9705PR 

158 

PN147 

216 

PN3404 

290 

LN66(NC) 

86 

LN9705S 

160 

PN150 

218 

PN3405 

290 

LN68 

87 

LN9705PS 

160 

PN154 

220 

PN3603 

292 

LN76 

89 

LN9705PSR 

160 

PN155 

222 

PN3610 

294 

LN122D 

91 

ALN9730 

162 

PN158 

224 

PN3624K 

296 

LN122DF 

93 

ALN9730P 

162 

PN168 

226 

APN7202-(LF) 

298 

LN122DL 

93 

ALN9730PR 

162 

PN202S 

228 

PN7601 

299 

LN124D 

95 

ALN9740 

164 

PN205 

230 



LN124W 

97 

ALN9740P 

164 

PN207 

232 



LN125D 

99 

ALN9740PR 

164 

PN208 

234 

ONlOOl 

305 

ALN125D004 

413 

LN9830 

166 

PN268-(NC) 

236 

ONI 002 

308 

LN126D 

101 

LN9830P 

166 

PN300 

238 

ON 1003 

311 

ALN145W 

103 

LN9830PR 

166 

PN300F 

238 

ON 1004 

314 

LN151F 

104 

LN9840 

168 

PN303 

241 

ONI 102 

317 

LN151L 

104 

LN9840P 

168 

PN304K 

243 

ONI 105 

320 

LN152 

107 

LN9840PR 

168 

PN307 

245 

ONI 108 

317 

LN155 

109 

1 

ALN9850 

170 

PN312C(N) 

247 

ONI 109 

322 
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111 
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170 

PN312D(N) 
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324 
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113 
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170 
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326 

LN172 

115 
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251 

ON1112 

326 

LN175 

117 



PN313B 

253 

ON1113 

329 

LN176 

119 

PNlOl 

175 

PN316C2 

255 

ON1114 

331 

LN181 

121 

PNIOIF 

177 

PN316K2 

255 

AON1120 

323 

LN18U 

123 

PN102 

180 

PN322D 

257 

ON1122 

334 

LN181LA 

126 

PN102F 

177 

PN323 

259 

ONI 128 

334 

LN182-{SC) 

128 

PN106 

182 

PN323B 

261 

ON1128S 

337 

LN183 

130 

PN107 

184 

PN324E 

263 

ONI 179 

339 

A LN183-001 

414 

PN107F 

187 

PN328B 

265 

ON1215 

341 
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m « 


m « 






ONI 402A 

wm 

ON2153 



377 

ON3161 

392 

ON1402B 


ON2160 


ON3105 

380 

AON3171 

396 

ON 1403A 

IBM 

ON2170 


ON3105-V 

380 

ON3205 

396 

ON1403B 

ESI 


HQ 

ON3110 

382 

ON3205-V 

396 

ON1501 


AON2175 

364 


385 

ON3301 

398 

ON 1503 


ON2180 

365 


385 

ON3401 

401 


QQI 

ON2253 

367 

ON3113 

385 

ON3631T 

407 

ON1517LH-(A) 

349 

ON2270 

369 

ON3131 

388 


El 

ON1531HC-(A) 

EE9 

ON2280 

371 

ON3132 

388 


El 

ON1531LC-(A) 


ON2509 

373 

ON3133 

388 

ON3634W 

411 

ON2152 


ON252UA-{A) 

375 


388 
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m s, ^ M.m 




ffl 



If 

Po.*Ie 

Vf 

Ap 

6 

m 



If 

1- 

1 Po 

Vf 

Ap 

e 

tr.t, 

it 




min, 

max. 

typ. 

typ. 

it 




min. 

max. 

typ 

typ 

fc***,typ. 



(mA) 

(mW) 

(V) 

(nm) 

(deg.) 



(mA) 

(mW) 

(V) 

(nm) 

(deg.) 

(ns) 


LN66 

5<^7“7Xf- 7 ^ 

100 

3 

1.6 

950 

25 

$lj 

LN122DF 

TO-ISJA^ 

40 

0 2 

2 6 

660 

32 

30 


LN66A 

LN66(NC) 

5<^7 7Xf / 9 

5<^(?i7';u-fe) 

100 

100 

*9niW/sr 

1.6 

1 6 

950 

950 

25 

25 

m 

LN122DL 


40 

0.2 

2.6 

660 

10 

30 


3 










a 

LN66(L) 

5^(u>/iJ- K) 

100 

5 

1 6 

950 

25 


LN122D 

TO-18«?,h,. 

40 

0.4 

2 6 

660 

80 

30 

> 

LN66F 

5flir7xtv^ 

50 

’13mW/sr 

1.5 

950 

15 

-r 

LN123DF 

To-18^:^;'- 

50 

0.2 

2.6 

660 

40 

30 

ffl 

LN68 

3^7 7 xf-7^7 

50 

2.5 

1.5 

940 

20 

X 

LN124D 

5i^7"7X-f / 7 

40 

0.4 

2.6 

660 

30 

30 


LN166 


100 

*10mW/sr 

1 6 

950 

20 

7 

7 

T 

LN124W 

5-?57”7X-f / 7 

40 

1.5 

2.6 

660 

30 

30 


LN64 

5.>57 7Xf-y ^ 

100 

3 5 

1.6 

950 

45 


LN125D 

7-4 Fbi- 

40 

0.4 

2.6 

660 

80 

30 


LN155 

hba- 

100 

3 

1 6 

940 

80 


LN126D 

3<^-b7 i 7 7 

30 

0.4 

2.6 

660 

80 

30 


LN172 

TO-18^3l^-;uh 

100 

7 

1.7 

900 

20 


ALN145W* 

•7^ 1 b'i- 
77 / t- 

40 

2.5 

2 2 

700 

80 

30 

A 

LN182-{SC) 

T0-187 7V 

100 

3 

1.9 

880 

20 


LN181* 


150 

50/^W** 

2.0 

880 

5 

35MHz*** 

F 

LN184 

TO-187 7'y 

100 

3 

1.9 

880 

20 


LN18U’ 

To-isj;.;'' 

100 

3 

2 0 

880 

6.5 

35MHz*** 


LN189L 


100 

3 

1.9 

880 

20 


LN18UA 

TO-lsJ’i I- 

100 

1.5 

1.9 

845 

10 

35MHz*** 


LN189S 


80 

3 

2.0 

880 

15 


LN183* 

TO-lsZtx^ 

75 

40;/W** 

1 9 

880 

25 

35MHz*** 


ALN189M 


85 

3 

1 9 

880 

20 

t!' 

7 

LN183H* 

TO-lCJx° 

150 

70;/W** 

1.9 

880 

25 

35MHz*** 


LN671 

77 y 

70 

12typ. 

1 8 

880 

50 

7 

T 

m 

LN183HK* 


150 

50;/W** 

1.9 

880 

25 

60MHz*** 


LN51F 

T0-187 7V b 

100 

3 

1 5 

950 

32 

LN186H 

1 

TO-lsJji'- 

150 

6 

1.9 

880 

5 

60MHz*** 


LN5U 

TO-18u>x'3?-7> 

100 

3 

1.5 

950 

8 


LN19r 


100 

lOjuW** 

1.5 

1300 

5 

lOOMHz* 


LN52 

TO-«l^-;uK 

100 

3.5 

1 6 

950 

100 


LN193* 


100 

0.2 

1.5 

1300 

25 

lOOMHz*** 


LN54 

Kb'i- 

50 

2.5 

1.5 

950 

17 


LN193HK* 

TO-18^J 

150 

0 35 

1.5 

1300 1 

25 

200MHz*** 


LN55 

hbi- 

50 

1 8 

1.5 

950 

35 


LN194* 

TO-IS?’,;'- 

100 

0.6typ. 

1 5 

1300 

- 

lOOMHz*** 


LN57 

^7;ux> K 

50 

3 

1.5 

950 

18 



" Amm 


LN58 

hba- 

50 

1 8 

1.5 

950 

35 

♦ ♦GI 50 T(07 7 ^ 






m 








* ♦ *fc hWM. 







LN59 

LN59L 

mm 

mm^'^y9'>)-v 

50 

50 

1.8 

1.8 

1 5 

1.5 

940 

940 



[ 10 log 

Po(fcMHz) 

Po(lMHz) 







m 

LN62S 

3^-b7 i 7 7 

50 

1 5 

1.5 

950 

80 










m 

LN65 

^ b'i- 

100 

4.3 

1.6 

950 

35 










ffl 

LN76 

5<,47°7Xf 7 7 

100 

7 

1 8 

880 

25 











LN151F 

TO-187 7 7 h 

100 

4.5 

1.6 

950 

32 











LN151L 

T0-18^>XA7> 

100 

4.5 

1.6 

950 

8 










1 

LN152 

TO-18^lt^-;L^ K 

100 

5 

1.6 

950 

90 










1 

LN162S 

U^ylv9 

50 

1.5 ! 

1.5 

940 

80 











LN175 


100 

i 

7 

1.7 

900 

120 











LN176 

5<^7°7Xf-7 7 

100 

6 

1 8 

900 

25 
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m 


Po 

Ith 

loP 

h 

ei, 


V., • PlN/t; (AF, CD, 

VD, 



,typ. 

typ. 

typ. 

typ. 

typ. 

lyp 











(mW) 

(mA) 

(mA) 

(nm) 

(deg,) 

(deg,) 

(V) m 



Vr 

Id 

1l 

Ap 

tr.t, 


— 












max. 

min 

typ. 

typ. 

typ. 


LN9705 

5 

40 

60 

788 

10 

35 

1.8 



(V) 

(nA) 

(//A) 

(nm) 

(ns) 

(deg.) 


LN9705P 

5 

40 

60 

788 

10 

35 

1.8 

PN312C{N) 

7 7~yHm) 2^n 

30 

30 

10 

900 

10 

65 

c 

LN9705PR 

5 

40 

60 

788 

10 

35 

1.8 

PN312D(N) 

777 h) 2^$lj 

30 

20 

8 

940 

10 

65 

D 









PN312E 

7 7 7 h {m) 2^m 

30 

10 

7 

900 

10 

65 

V 

LN97d5D 

5 

40 

60 

788 

10 

35 

1.8 









D 








A 

PN322D 

77 7 i(«^j&7i) 2^m 

30 

10 

3 

940 

10 

65 

ffl 

LN9705S 

5 

40 

60 

788 

10 

35 

1.8 


















PN3206 

77yy{mn) 2^m 

12 

10 

2 

900 

10 

65 


LN9705PS 

5 

40 

60 

788 

10 

35 

1.8 ^ 

PN3104 

yyvHm) PSD 

30 

5 

22 

940 

10^ 

65 


LN9705PSR 

5 

40 

60 

788 

10 

35 

1.8 

PN3105 

777 h(^M;(;7b) PSD 

30 

2 

14 

940 

10;/ 

65 


ALN9730 

30 

35 

80 

788 

10 

27 

1.8 

PN3107(N) 

77 7 bC5T«^7 b) PSD 

30 

2 

8 

940 

5)U 

65 

r 

ALN9730P 

30 

35 

80 

788 

10 

27 

1.8 

PN3108 

77 7b(Jt0^) PSD 

30 

2 

7 

940 

5/4 

65 

ij 

ALN9730PR 

30 

35 

80 

788 

10 

27 

1.8 

PN3n2 

777 bC5J«^7b) PSD 

30 

2 

16 

940 

w 

65 

>• 









APN7202.(LF) 

7y-yY{'m) 2^^+Amp. 

30 

5 

5 

900 

Idfi 

65 


ALN9740 

40 

40 

110 

790 

10 

27 

1.8 









m 

ALN9740P 

40 

40 

110 

790 

10 

27 

1.8 

PN304K 

T0-39(77 7 b^^>) 4^§i] 

30 

10 

6 

900 

20 

45 


ALN9740PR 

40 

40 

no 

790 

10 

27 

1.8 

PN324E 

yyyYimm) 4m 

30 

50 

35 

900 

30 

60 

— 









PN3404 

7 7 7b im) 4m 

30 

10 

8 

900 

20 

65 


LN9830 

30 

35 

80 

830 

10 

27 

1.8 ^ 

















C 

PN3405 

7 7-yYim) 4m\ 

30 

10 

8 

900 

20 

65 


LN9830P 

30 

35 

80 

830 

10 

27 

1.8 

V 

PN316C2 

7 7-,\-mm) 

30 

1 

2 

0.1 

0.8 

900 

3 

65 


LN9830PR 

30 

35 

80 

830 

10 

27 

1.8 £ 









± 









PN316K2 

77vhim)i--yrm^mn 

.30 

1 

0.1 

900 

3 

65 

•f 

LN9840 

40 

40 

100 

830 

10 

27 

1.8 




2 

0.8 




u 

LN9840P 

40 

40 

100' 

830 

10 

27 

1.8 

PN3603 

777 b(iiBg) 6^#] 

30 

5 

0.1 

1 in 

900 

30 

65 

BiJi 


















LN9840PR 

40 

40 

100 

830 

10 

27 

1.8 





0.1 













PN3624K 

77 7 b(iiB^)^7 7“M^6^flj 

30 

10 

0.8 

850 

3 

! 65 


ALN9850 

50 

40 

125 

830 

10 

! 27 

1.8 





(Up) 













PN3610 

77 7b(iia^) 6^flJ 

12 

10 

0.3 

900 

3 

65 


ALN9850P 

50 

40 

125 

830 

10 

27 

1.8 





1.5 
















Voloftel 





ALN9850PR 

50 

40 

125 

830 

10 

27 

1.8 

PN7601 

77 7 b(iS0«) 6WD+Amp. 

6 

=4llmVlraaxl 
%ii . 

900 

3 MH 2 

65 













4(K 





Po 



=3mW0# 









ttll. Po=0,8XPomax.H#<Ofl 


p 

PN330CL 

TO-18(^l&^-;uK) 

30 

10 

7 

850 

2 

70 










PN33ia 

TO-18*(m^-^^b') 

30 

10 

7 

900 

2 

70 










PN334 

5^r7xf 7^ 

30 

10 

5 

850 

2 

30 










PN335 


30 

10 

5 

850 

2 

70 









G 

PN331F 

T0-18*(777 bA^>) 

30 

10 

4 

900 

2 

40 









m 

PN332F 

T0-18*(7 7 7 

30 

1 

1 

850 

1 

1 

40 










PN300 

TO-18(lx>X*A-^>) 

50 

10 

30 

800 

1 

10 










PN300F 

T0-18(7 7 7 b^^>) 

50 

10 

5 

800 

1 

40 










PN303 

10-39(777 b^^>) 

30 

50 

50 

900 

50 

55 









m 

PN307 

:7'7';i^i> K 

30 

50 

5 

800 

- 

24 









m 

PN313 


30 

50 

35 

900 

50 

65 









ffl 

PN313B 

^4 Kt*a-(IR88mi) 

30 

50 

15 

960 

50 

65 










PN323 

TO-92(BrbI^?!7 7 b) 

30 

50 

30 

900 

50 

70 










PN323B 

TO-92(IR88bIi) 

30 

50 

15 

960 

50 

70 










PN328B 

TO-92(IR88aa) 

30 

50 

15 

960 

50 

70 

1 _ 


*y-^l-KaWS.PFffl = r7Xf = 


Panasonic 
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VcEO 


IcE(L) 

‘CEO 

VcE(sat) 

e 


^'°v y— 


L 

min. 

max. 

max. 

typ. 



(V) 

(Lx) 

(mA) 

(//A) 

(V) 

(deg.) 

PNlOl/102* 

TO-18 

30 

100 

1.5 

0 3 

0.4 

10 

PN10IF/102F* 

TO-18 

30 

100 

0.1 

0.3 

0.4 

40 

PN106* 

TO-18 

30 

100 

0.3 

0 1 

0.4 

10 

PN107/108* 

TO-18 

20 

100 

5 

2 

0.6 

10 

PN107F/108F* 

TO-18 

20 

100 

0 4 

2 

0.6 

40 

PN108CL* 

TO-18Mg 

20 

500 

3 5 

2 

0 6 

80 

PN109F 

TO-18 

/ h) 

20 

100 

3.5 

2 

0.6 

10 

PN109L 

TO-18 
mm / h) 

20 

100 

3.5 

2 

0.6 

10 

PN109CL 

TO-18^|j& 
mm y h) 

20 

500 

2.5 

2 

0.6 

80 

PNno* 

5<^-fe7 i y 7 

20 

500 

0 8 

1 

0.5 

80 

PNinw* 

= y ^ 

20 

500 

4.5 

2 

0 6 

80 

PN115* 

F h'i- 

20 

100 

1.5 

2 

0 6 

35 

PN116* 

Fh'a- 

20 

100 

0.2 

2 

0.6 

70 

PN120S 

3<^-fe7 i y 9 

30 

2 

3//A 

0.5 

0.5 

50 

PN121S 

3^-t7 i / 9 

20 

1000 

0.12 

0.1 

- 

30 

PN123S 

?i<f>-t7lv9 

20 

1000 

0.475 

0.1 

- 

30 

PN126S 

34-^7 1 y9 

20 

1000 

1.05 

1 

0.1 

- 

30 

PN127 

fT'JlJi'y K 

20 

1000 

0.8 

0.1 

- 

14 

PN147 

rr/ix.> h 

20 

2 

Zfik 

05 

0 5 

24 

PN150 


20 

500 


1 

0.5 

35 

PN154 

Kt'a- 

20 

500 

1 

0.2 

0 5 

27 

PN155 

■t'l Kb':x- 
7 7 y |v 

20 

100 

1 

0.05 

1 

0 5 

1 

70 

PN158 

Kt'^- 

20 

500 

1 

1 

0.5 1 

40 

PN168 

24y°7xf / 9 

30 

500 

0.8 

5 

0.5 

30 

PN202S@ 

Z4^7 1 y 9 

20 

2 

0.2 

0 5 

1.5 

30 

PN207© 

fT'Jvy.y K 

20 

2 

0.5 

0.5 

1 5 

18 

PN205@ 

Kh'rL- 

20 

2 

0.2 

0.5 

' 1.5 

30 

PN208© 

h h'i- 

20 

2 

0 2 

0.5 

1.5 

40 

PN268-(NC)© 

y h 

20 

2 

0.05 

0 5 

1.5 

30 


Q : r- <)>}■> !U Y h 7 > X X ^ 
* i -^-xSWJ^ 


• h-b>'-t»-(7f: h'f Vy^) 


m ^ 

^ ft 

h 

(mA) 

Veto 

(V) 

Ic 

min. 

(mA) 

Iced 

max. 

(nA) 

tr.tf 

typ. 

( ms ) 

V 

V ct(sat) 

max. 

(V) 

ONI 001 


50 

30 

0 065 

200 

20 

0.4 

ONI 002 

m'm 

=>(•> /7“i|ii0 9mm 

50 

35 

0.04 

100 

35 

0 4 

ON 1003 

/7“tel 2mm 

50 

35 

0.1 

100 

35 

0 4 

ON 1004 

g'l'S 

/ 7°iii2 0mm 

50 

35 

0.04 

100 

35 

0.4 

ONI 102 

lisaitj 

50 

30 

2 

200 

4 

0 4 

ONI 105 


50 

30 

0.3 

200 

6 

0.3 

ONI 108 


50 

30 

2 

200 

4 

0.4 

ONI 109 


50 

30 

0 3 

200 

6 

0 3 

ONlllO 

mmm 

50 

30 

0.3 

200 

6 

0.3 

ONllll 

mnm. mb 

50 

30 

0.3 

200 

6 

0 3 

ON1112 

MB 

50 

30 

0.3 

200 

6 

0.3 

ONI 113 

MB 

50 

30 

0.3 

200 

6 

0.5 

ONI 114 

mti 

50 

30 

0.7 

200 

6 

0.3 

AON1120 

/7'iliilOmm 

50 

20 

1 0 

200 

6 

0 4 

ONI 122* 


25 

30 

0.1 

200 

6 

0 5 

ONI 128 


25 

30 

1 

0.1 

200 

6 

0.5 

ON1128S* 1 

7:7;i/ 

X')yh#^ 

25 

30 

0.05 

200 

6 

0.5 

ONI 179 

MB 

50 

30 

0.3 

200 

6 

0.3 

ONI 215©* 

mim±B 

25 

20 

2 

600 

100 

1.5 


@: r-')>Y >ttj* * ; t- k 

A 

• Kmm*- Hr h •; 7 u- y y) 


B ^ 

1# ft 

If 

(mA) 

V„0 

(V) 

Ic 

min. 

(mA) 

Iced 

max 

(nA) 

tr.tr 

typ 

( ms ) 

VcE(sat) 

max 

(V) 

ON2152 

iS5iitE^ 

100 

1 

20 

0 8 

2 

8 

0.6 

ON2153 


50 

30 

0.1 

0.2 

6 

0.5 

ON2253@ 


50 

20 

3 

0.5 

150 

1 5 

ON2160 

y 1- 

'hm 

50 

30 

0 09 

0.2 

15 

4 

ON2170 

/ 1 

'm, MB 

50 

30 

0 045 

0.4 

20 

0.4 

ON2173 


50 

20 

0.1 

0 2 

6 

0.3 

AON2175 

DATt-7--(r>-7 

50 

30 

0.03 

0.2 

6 

0.5 

ON2180 

/ h 

MB 

50 

30 

0 045 

0 5 

20 

0.4 

ON2270@ 

mm y 1 

/I'ffJ, MB 

50 

20 

0.17 

0.5 

150 

1 5 

ON2280© 

mm y F 

'hB, MB 

50 

20 

0 17 

1 

150 

1.5 


@ : r- U > h >tB* A VSMIS 
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r -e^Tro." -y (• 


. . . . 1 


ttJtl 

ON 

m 

Vcc 

typ 

JV) 

lo 

max. 

(mA) 

Vo 

max 

(V) 

VoL 

max 

(V) 

ONI 501 

V Xipi 5mm, 
'^^llmm, 
t-7°>3U 


24 

50 

40 

0.6 

ON 1503 i 

3 6mm, 

'^?10mm, 

t-7°>3U 


5,10 

1 

100 

20 

0 6 

ON1517HH-(A) 

^•v v7°itii 5mm, 
^^lOmm, 

t-7V3U^^!±ltl, 

Mmm 


5 

20 

30 

0 4 

ON1517LH-(A) 


ON1531HC-(A) 

v7”ilig 5mm, 
^?10mm, 

t-7°>au 9 ^mti, 

mmm 


12' 

20 

30 

0 4 

ON1531LC-(A) 


ON2509 

Em^, 

'fiilfi:*0HP7y ;UA, 


5 

. 

50 

24 

0.4 

ON2521LA-(A) 

mm. 

t~rya}^^:7lhtl, 

2 5~7 5mm 


5 

10 

5 

0 4 




m ^ 

Vcc 

Vou 

loH 

Ifhl 

(V) 

(V) 

(aA) 

(mA) 

ON1402A/B 

4.5-10 

0.4 

100 

5 

ON1403A/B 

4.5-10 

0 4 

100 

5 


• 7r-7>Z-f 




If 

VcEO 

V|SO 

CTR 

tr.tf 

m ^ 

^ ft 



mm. 


typ. 



(mA) 

(V) 

(Vkms) 

(%) 

(;/s)(ns)* 

ON3100 

mmm 

50 

30 

2500 

50-600 

5 

ON3105/3105-V 


50 

30 

5000 

15-30 

4 

ON3110 

mmm • 

50 

30 

2500 

30-250 

2 5, 3 

ON3in 

mMm 

50 

35 

2500 

50- 600 

2 5, 3 

ON3112 

iSfSiiW (2ii) 

50 

35 

2500 

50- 600 

2 5, 3 

ON3113 


50 

35 

2500 

50-600 

2.5, 3 

ON3161 

iSitE 

50 

35 

5000 

50 - 600 

4 

ON3131 


50 

55 

5000 

100-600 

2,3 

ON3132 i 

mti±(2M) 

50 

55 

50,00 

100-600 

2,3 

ON3133 

mti±(3M) 

50 

55 

5000 

100- 600 

2,3 

ON3134 

WE(4ii) 

50 

55 

5000 

100-600 

2,3 

ON3205/3205-V 

MMS. 

50 

20 

5000 

700typ 

100 

ON3301 ^ 


80 

*50 

2000 

0 35typ 

80*. 70* 

ON3401 


25 

**15 

2500 

15-50 

0.4, 0 5 

ON3131 

mmm 

50 

35 

5000 

200typ 

5, 3 

AON3171 

i«WEVDE0860/ 

IEC65$li+ 

50 

35 

5000 

50-600 

4, 3. 5 


o: r-')>}'> tht! ^ : PIN 4-^ h t- Km;>j 

A m&m 




m ^ 

Vcc 

(V) 

F 

(Mbps) 

(%) 

A-p 

(nm) 

mm 

(m) 

ON3634W 

5 

1 

±10 

660 

( . 

250*1^40*2 

ON3633W 

5 

0 1 

±10 

660 

250**, 40*^ 

ON3631R 

5 

(GI50) 

850 

Ik 

ON3631T 

5 

iMbps jifi'ey i—/y 

880 


*^try X *7,T ^ ^<(81200) , xf- 'y ^ 7 T ^ ><(lmm(^) 




E 

m ^ 

7 7/f/N 

Pf typ 
(m^) 


mtim. 

Ap typ. 

(nm) 

Hi « i± 

Vp typ 

(V) 

Ic 

(MHz) 


AtN125D004 

50*' 


660 




1 8 


10 

it 

ALN 183-001 

40*^ 


880 




1.6 


35 

±1 m 

m ^ 

n 

min 

{%) 

M ft 

Ap typ 
(nm) 

Id 

max 

(nA) 

^fc 

typ 

(MHz) 


APN332F001 

60*' 


850 




1 


300 

it 

APN335-004 

60 


900 




10 


50 


m ^ 

Vcc 

(V) 

F 

(Kbps) 

loH 

(aA) 

VoL 

(V) 

Icc 

(mA) 


PN405A004« 

5-16 

10 

100 

0.4 

12 


A 

7°7Xf 7^7T^^'^'(lmm0) 

*' 7^7X7t^^'^'(0150) 

*' .tMC^yA-;w 


Panascmic 
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1 . 

2 . . 

3. . 

4. . 

5. ..... 

6. '(fllttlc-ot^-C. 


( 17 ) 

( 18 ) 
( 20 ) 
( 21 ) 
( 32 ) 

( 37 ) 









1. ji-j-'J-vO 


1.1 

IS;4^<7)fJ(c LN CO 2 Tfcipirott't:, J: t/"BI 
fficOMifer-f :t-K (LED) 

tfz, PN CO 2 * h h 7 > V X 

PIN .L f VA t- 

? h -fex^f {fr-Y -i > ■? yr9) ^ 

(* I ij 7 u ;? ;?), tXYr'i 
yw-^^fcoio i± ON CO 2 Xf- 


1.2 iB-lti:»!T:c;J:Sil!B“B«-1S 


iN2n 
LN3n 
LN 4 1 i 
LNSn 
LN 9n 
LN 12G 
LN 50-79 
LN 150-199 
LN9nnn 
PN !□□ 
pN2nn 
PNsnn I 
pNsnnnl 
oNinnn 
oN2nnn 
oN3nnn 


K(55^fe) 

mi .^M±y4t-Ym^) 
mi MM±9-Ms--Y(r>'<-) 

mi .^Mitr4 Y(yru>->') 
mi t- K(y/L-) 

mi(^^&)^±r^t-Y 
#71- ^±r4t- Y 
55^51- ?t±r4t-Y 

'+' h h X > X X :7 

* h h 7y-yxf(r->) > Y>) 

PIN ,t> h ^ - K 

IJ71/7 7) 

h T-f y y-;7(* h T^^-Ox), 


XT 
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2 . 


/ Symbol 

M / Explanation 

A 

APC 


1 

Automatic Power Control 


a 


Gradient of Position Sensitivity 

B 

B 

5^ & 

Luminous, or Photometric Brightness 

C 

Cc 

3 

Collector to Emitter Capacitance 


Ciso 


Isolation Capacitance, Input to Output 


Ct 


Capacitance Between Terminals 


CTR 

mmsmm 

DC Current Transfer Ratio 

E 

E 

m Pi m 

Ellipsity 

F 

F 

± ± 

Total Luminous Flux 


fc 


Cut-off Frequency 

H 

Hfe 


DC Current Gain 

I 

Ic 

3 i- 

Collector Current (DC) 


Icc 


Current Consumption 


IcEO 

Bf « . 

Collector to Emitter Dark Current 


Ice(l) 

* « ii 

Collector Photo Current 


Id 

K) 

Dark Current (PIN Photodiode) 


le 

tp'C'Sicl'tSiK 

Radiant Intensity 


If 

Hili® (lljiit®) 

Forward Current (DC) 


Ifm 

)ii«-;)S (-a-AiSfi) 

Peak Forward Current 


Iff 


Pulse Forward Current 


Ift 


Threshold Input Forward Current 


II 

±mm. t - K) 

Photo Current (Photodiode) 


lo 

jfc « 

Luminous Intensity 


lop 

mfmiin 

Operating Current 


Ip 

PIN-+ t- + - K«?ig 

PIN-Photodiode Current 


Ir 


Reverse Current (DC) 


Ith 

L 

Threshold Current 

J ^ 

J 


Radiant Intensity 

L 

L 

Si « 

Illumination 

P 

Pc 

3 U 7 iS* 

Collector Power Dissipation 


Pd 

! 

Power Dissipation 


Po 

ai 

Total Power Output 


Pt 


Total Power Dissipation 


JPw 

^'VWXIplS 

Pulse Width Deviation 

R 

RIN 


Relative Intensity Noise 


Riso 


Isolation Resistance, Input to Output 


Rl 


External Load Resistance 


Rs 


Resistance between Electrodes 

S 

S 

±m« (it'ijSfit) 

Photo Sensitivity (DC) 
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2 . tmmm 


/ Symbol 

M / Explanation 

T 

T 

a )t 

Color Temperature 


T, 

-V' ^ ^ ^ 3 ^ 

Junction Temperature 


T,pr 

H 

Operating Ambient Temperature 


Tsu 


Storage Temperature 


td 


Delay Time (Emission, Light Current) 


tf 


Fall Time (Emission, Light Current) 


tr 


Rise Time (Emission, Light Current) 


tw 

/ N° ;i/ X ijig 

Pulse Width 


^tw 


Pulse Width Deviation Ratio 

V 

VcBO 

3 u ? • --c-xmE (itafit, 

IcffiS, EM»t) 

Collector to Base Voltage (DC, Emitter Open) 


Vcc 


Collector Supply Voltage (DC) 


VcE 

3 7 ? • i 5 y f'MS. 

Collector to Emitter Voltage (DC) 


VcEO 

3U75' • i? 7 (jt-att, 

IcJgS, BffiJSc) 

Collector to Emitter Voltage (DC, Base Open) 


VcE(sat) 

n u ^ i ^ 7 

Collector to Emitter Saturation Voltage 


Vebo 

i 5 7 xiE (ititfi;, 

lEtlS, CF^»C) 

Emitter to Base Voltage (DC, Collector Open) 


Veco 

i ; y y . 3 u 7 (iti^fi, 

Ictg$, BBflSc) 

Emitter to Collector Voltage (DC, Base Open) 


Vf 

)««E (itilKtt) 

Forward Voltage (DC) 


Vfp 

liR^E (y'°ii^x) 

Peak Forward Voltage 


Viso 

AtHtifelfitE 

Isolation Voltage, Input to Output 


Vop 

«f^«E 

Operating Voltage 


Vr 

mmm (iiffffi) 

Reverse Voltage (DC) 


Xl 

lesisft 

Wavelength 


A.P 

£- X • E"- ^ iSigiSS 

Peak Emission Wavelength/Peak Sensitivity Wavelength 


AX 


Spectral Band Width 

d 

e 

¥ tt ft 

Beam Angle at 50% Axial Intensity 


6u 

yKEtE^^'Oft 

Radiation Parallel Angle 



aa;i£;6f»)ft 

Radiation Perpendicular Angle 


Ox 

*Mttg (X$*) 

■ Emission Point Angle Accuracy (X direction) 


$Y 

*Wif|g (Y$i) ■ 

Emission Point Angle Accuracy (Y direction) 

V 

7 


Differential Efficiency 



V «E?Ji¥ 

Quantum Efficiency 
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3 . 


mmt + YV=.9 :t^<D':^m'.zts^^X, '=¥^mwim^^fzfy°hryu x 

m^) li:Tiewj:9i;^MT'§ii-o 


P MISLED 

-^itm^- L^.^led 

I— 


-CdS, CdSe, PbS 




b rd t- K 


pn —h-PIN * h t- K 


tT'hf'VM X- 


—pnp 

-itkiMtlM^ - (npn) 

— * h IC 


'■b h K -7 > V X X 
d: b y'— ') y h > 

b X > y X y 




dT'l'TdVb-J’ 
(* h 7!7 7 °x) 


d: b -t > -d 





-> > ^ juthtiT ^ vw—y 
r-U > h >ai*Td VW-y 


* h IC tiidjTd yw-y 


}'-t>'d-(-dhd >yx7°y) 
b-t >-d(* h 'j 7 p y y) 


h-tyd- 






7 t- 


-ity r 7 b 



7 T d > y 




Tfexd'y y^y j--^i- 


Panasonic 


— 20 — 







p 


N 


4. 


4.1 

K (LED) mmt LT(±^ 1 iC/K 

i- i; 7 i;, -sTtS*' b ^ t-71 (7) 

56*r-f Kt7)PNft^ 

(c, 

#)'), Pit N JicoVi^Pi gcL, 115; 

^Sc7)ft?i± Vd t=S: 0 i to r<7)m^-C-51-gDJ: •} 

)iii«i± V ^ EiDjp11.1, com^nYv-v 

icT*^-'), Nl^iE?U Pl-^S^*^")iA?D.^-r<, 
::(7)J;7{c, iJ t, 

17 jt-<, ^ ^ i; T;*®76^')ifiJ t 4- *), PN 

tLx, 

») i-f,, ::c7)|^(c, 

mi:±tlXWLihltt. (HI (a), (b))„ 

r(7)Sig-^B#icgr 
(; J; t)_ >X^X"Mh^irit'to 

Eg~AE=hi/, 

Eg: Kif> 7 7” 

AE : ^7') T<7)#|g'g'fJti<7)jLA7i.if —M 

h ; 

r: 

c : jfeii 


• • 




(b) }\m}±mm 


mi PNm'^<D'<>V^TJi^ 




LED 

m 

*« 

ig *- ?± 

P-NM^ 

E°- 

it 1 # 

it 

(nm) 

mi-m 

(%) 

(Im/W) 

InGaAsP 

InP 

LPE 

-m 


1300 

1 - 2 

— 

GaAs : Si 

GaAs 

LP.E 



940 

8~16 

— 

GaAs : Zn 

GaAs 

tlA tf/ 

m 


900 

1 ~ 3 

— 

GaAlAs : Si 

GaAs 

LPE 

# 5 '!- 


880 

10-20 

— 

GaP : Zn ,0 

GaP 

LPE 



700 

2 - 4 

0 . 4 - 0.8 

GaP : N 

GaP 

LPE 

M 


565 

0 . 3 - 0.4 

1 . 95 - 2.6 

GaP 

GaP 

LPE 

mi 


555 

0 . 1 - 0.2 

0 . 68 - 1.36 

GaAso eP o 4 

GaAs 

vpE+te/r/ 



650 

0.2 

0.14 

GaAs() 35 P 0 65 : N 

GaP 

VPE+fcTx 



630 

0 . 2 - 0 .4 

0 . 36 - 0.72 

GaAso 25 Po 75 • N 

GaP 

VPE+Mffit 

ti 


610 

0 . 2 - 0 .3 

0 . 7 - 1.05 

GaAsoi 5 Po 85 • N 

GaP 

vPE+id;rx 

M 


588 , 

0.15 

0.78 

GaoesAloasAs (DH) 

GaAs 

LPE 

yJr^ . 


660 

2-4 

0 . 84 - 1.6 

(DH) 

GaAlAs 

LPE 



660 

5-9 

2 . 0 - 3 .6 

SiC 

SiC 

LPE 



480 

0.005 

1 

0 . 5 X 10-2 

GaN 

■^7 T ^ "V 

VPE (MIS) 

w 


490 

0.02 

0 . 3 X 10 -* 

VPE : SlfflbXMfi 

LPE 
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4 . 


t°-^ A, J: o J to 

A=^=^X103 (nm) 


Ztlj:'), GaAs cn §1:^(7) f—^'i&nli 940 nm 
#ja t 4-') S to 112 1C±4 LED h )V 



5§itiSfi (nm) 


LED 


4.1.(1) #^LED 
(1) GaAs LED 

i^it. t|i6% t ^ S i 4 K -11 4 GaAs:S i # ^t- 
LED liffeco LED icibtt L t'ia < , 8~ 

16% (7) I§1t5ci!)4i ^ t: L S t (II 3-(a)) o 

Si^^’Mtc K-yt.i.4i4, Siicj;|> Kt-, T7 
-b t fi (±f5#^- * ofc fffimt^ i o 41 *9, / < 
> KcOt- 'J > t L. l§«fi(in&ilXiSi; r, ft 

?SftCO|^940nm, 1 //s i 4 *9 i to n 

Syffi^cOi L TfSi' Kt-ipfi^ Te & 
fflc>45ftt-LED(i Si K-7°i;J:t^T(iAxj)^trt 
a5BSJixt'ec#$t, bicac^^tst 

(S13-(b))„ 

n S GaAs 1: Zn 4 mtS titrx L pn S ^ ^ BK t 
-Si, l§9fe?^ftt'|^900nmC7)GaAs;Zn (#^|-) LE 

Dt't#t t(ll3-(c))o 

l69fe?Sft 1 c i£ B ^ 4 *^i£ tSufiilX $ t 

<, I§7fe4i¥l±fg:i-'f)5^ji«lil)ctns 
UTi«i$lc4 *9 f to H5t<4GaAs:Si 5'-f tl±* 
yttit'l-tc! >c09tj®(±Li t >9, tP-t 
>tt+1 P r -f V G- ^'co^feiii I T/t < 
HTt,>ito f^^iC7)GaAs:Zn 3^^7"Ii±.lC9tiHft 
V 4 i''i®)Sc4ffl3ii:ffli,'bt.Jto 


pM«« 



_Znffi»tl 

(t — i-y 7) 

P-xE"5’#'>TJ^)i 
N-xt;°y A '>r Jl-lS 

■N’-GaAs#® 


n (Pl)«ffi 


(a) Si K-t 



■N*-GaAs *« 
N-jrk> +-> 


P-xK°^'A->T;^@ 

(Si) 


pfBWS 


Zn tlilifl 


(b) Si-Te K-t 
/P fflWS 



Zn|£tt« 


N^-GaAs #® 


n««S 


(c) ZniSi! 

0 3 GaAs#^ft-LED<7)^-y t«ii 


Panasonic 
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4 . 


(2) GaAlAs LED 

*ai * ft U L T, A1 As s 1*0 it O ^ tc J; § ^ 

■i > K-rcO GaAlAs LED 

ntt{ ii4-(a)) „ jtai * CO itim t, T'it'; ^ 
=> >ffl, t-L Tfflo b tiTc' 
tto tfz, *'• 7 X 7 T i ^t L T800~900 
nm^CODHIijiGaAlAs LED i 

to *4c«iH± GaAlAs (#0 cO DH#'^ tirelb't 
t;6^ *'7X7 t 4'^'C (50-125Ami4) 

Alit i/zib i i:L r c' i 

t (H 4-(b))„ $ bCX 7 ^/<^cOA%|-?ii^^i^*-S 
A 40 i; 17 X U > xm (^']500 m^) _h 

bATc'S-fo 




0 4 GaAlAs LED ^ ••/ T'fliii 


4.1.(il) W4ILED 
(1) GaP(#, Ji)LED 

GaP(5i^)LEDIip$!pfiis1(i;T 7 -t7°5' t LT®iS 
(Zn) ^ K-7°t'5 SIE# (0) ^K-7"L 

Jto Ga i PcOtgtffiaGS^L/i Zn-0(0i.t 


—fIcO T4'VJ:.UZt'nx..vXl'7 7 tcOf® § |r L 
Tl^700nm(O#fecOi+'> t L S to n fij 

mS!±«®RS-to?i,^ 5 A SO 

ffltroito (I15)„ 

GaP(#)LEDliZn-0|git-b > y C0)ISi;Pg^(l 
X 10>Am-3) 5 A 40 i;, 

n itAmnmmTimMibmAm <, i- 

2A/cm2com-il£S;gT'gA^¥^^L i to 

GaP(##)LEDl±|gife-fe > i LTSS (N) K 
-■X^hTh'<0, gS^-feCO Zn-O-t > y i: IHtf U N U 
t 7 7 t^iiAxJry t >l§*^Lito N<OK- 

l«tfeLED(555nni)cO|§jfel±7 + 77 ^cltSt-S 
ifixAx t >coSIS^LJ2g|-r5LcO<h#^bii 
Ti'ito K-tL*<->AS0, |ga^BAPi@^^|i6 

^^!)}aJtcO|i*#^9l+tt<, 

i-ttAt'LAAL L A 

:^?±^?«(ILPE?i*fB^|§$ n, Z ;b^555n 

m COlifeltfeT' G tl S tcO^f-g LED C iZEgJt t -5 
SA^ffbni. 1 9 1;^ o s L/io 


pfflll«g 



0 5 GaP LED ^yy'm'M 


(2) GaAsP(#, g, IDLED 

GaAsP Ii C > 11. L Mffix PV t '> 7 ^UsSt (V 
PE) 1C A -7 T GaAs J fzli GaP CO*«±IC)li:^Pia 
SSc^itxOctU-Kl^sStftL, -f cOJilc|g^?^fi 
UPS b A n M GaAsi-xPx b i to lg9fc^M«l± 

CCOnlUZn ^ifeilCtSGtUtoTftbn^ p M 
fliSt**) St(ll6), 

GaAso. 6 Po. 4 /GaAs(#) LED 1± GaAs ^ ffl C ^ T 

C^^ASOU, ttS^COTtli^^UoailX^t., 
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4 . 


I*i; J; 5 r 7 i ^ f/, -|g)Lgi5n5^}-u 


>-'fij * 4L /c L E D T U - ^: fmH 

GaAso. 35 Po. 65 /GaP (:^)LED ti GaP^tS^fflV', 

ttlS-e-co^PSa^K <:ttt c, l§*-t y9tir 
N SriIsjP L l§ife?i)^c/)rS]_h ^0-7 T >-' i 't'„ 
GaAsi-xPx/GaP(lt, M) LEDlilgjtlcOPfiJt^ 
^<:fc*9^< < L, 1tfe(610 

nm) t ^fe(588nm) GaP 

?5'oN^ K-7’LTl§jrtJMi^a«6r 


P««S ZnteftS 

/ 




N«« 




TT^ - 

\ n ffj 


(Mini 


16 GaAsP LED ^yy’m'M 


(3) GaAlA8(3S^)LED 

GaAlAs (#) LEDIiprmLEDco4'T-toi 
I-' ® 7^'"?# 6 iT. T V' 4 1" o 

AlAs t GaAs ti f 
GaAs*S±i;.g!K(7)GaAlAsea®B 

Gai-xAlxAs LED c7)5§*?®;S:li AlAs 

hhttA^', ^ff<mt trii 

mmm 

660nm lljgif ^ 4 to C CO GaAs IS II ^ GaAs SIS 
±UffML/;'> > ZDU^xn^jt(SH)(OLEDIi300 
mcd(lF=20mA)(OLED tLT, ^GUtvOU/xxOS 
it (DH) 500mcdJ.-i±cO®)«®T-*iSISS:cOL 

ED 7ifj^ll'fb$nTi.'4t(H7)„ 

4 ^z, 660nm CO?§ 7 fe}l 5 fi:l-l:'t L T ^ Gao 35 AI 
o.65AsSlfiCO_Li;P~Gao.2Alo.8As)p -VlSl.P” 

Gao. 65 Alo. 35 As S (f§:)tlS), n-Gao. 2 Alo. 8 As('''''j t 
@), n-Gao. 35 Alo. 65 As (3>^'C^t'S)C04® 
fM L fz LED li GaAlAs SIScOlf ffl i * B gP 55-m 
geo?Sffl i; t-9 T TtcoiX 0 tB L & *fe T ib-*9. 

1000mcdLJ,_hcOr®)^®'ft7!>*lSB!t $ IcT C^ 4 to 
3(ODHW3gCO LED tl4, itA$ 

(0.5~lMm) lzmi;ztb^ZtA<-X'§, ns 
i|X Ir t <91 ^: < t -5 t t i;fs]0#i:1|ll L 

Tc>4 to 



®7 GaAlAs LED 


(4) GaN (W) LED 

GaN*gLEDIit7 7 / t*IS± t 

o T^:B: $-tt4 to A'SGatl-HCI SriliEL Tf#b 
111. GaCl i NHs^SISt41-4ti, T>K 
- tt'N SCO GaN IS s'! Afj# b n 4 to w (Oi,Xftcc)i|- 
{SllZnS: K-tL4tt PSi;ii5‘94-t):A;6', tiffi 
:«''*iSiJiC0S^I6ltl!:^ 0, pnS^t^'li^: < , .fco 
±i:Xs# L fzMS t cORg t MIS If it ftS ^ n T 
c^4 t(KI8)<, 

^-)tt;°-C'>lfi:li490nm T', HIM®jit 10mAT'1'910m 

cd(OBI!4 $;ifftbnTc^4to ■SPgS 

$ -0-4) -5 A=', MISIf itcO/ii6||)I|5fl:l4:;6?4~7.5V S 

rmltt't o 


nVPEIS^ 

■iVPEW 

0 8 GaN Wfe LED © 7 7"^ji 

4 . 1 .( 111 ) 

(1) na 

L — t'colf0 9 ICS4L 4t„ 
SiiSftw--cf(7)|5ftcOStS®l±)IMiJ S L rw Fi: 
WI'J$A4to 


-ff 7 T ^ -V 


(C:i . 
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4 . 


(a) U — IZX''^ i) fz liM'}^ & ft't' $ -It 

T & i&'P $ "tt, US'/ F t. fStS 

•t- KcO-i.-ft, t'-AtfR$COM'>, 

i\m(nm'p^mn *-t-o 

(C) L St-'fraiiftOfSTi:-hAlffia Ab, IFt 

PS A:^[F]T'C0)tft4> T e - Afii/fif 19 

^AS<L, U--f'7fei: 

p 



(;£) y>x<z 

S tf. « : u-->f't!)fFS 
77 /K«: 

0 9 

( 2 ) TS u—*f 

TSU—(Terrace Substrate Laser) 

010 cs^LJi-o 

r 7 X Sr iS 115 c i: I; J; r T' # A (S'1410 {tl,f4 gp 

XKp^imx'mi&^-if 4 L - -v'-r'i-o znmmx)^ 
r^lSco-Mco^Am$mizS < fz ft i:m?;=ftl^?St41 
C7)-*|5 L. ttz, !S'l41(7)l)f nffl f) ti i O T 
(t l; /■■iiijlJr^^cT)/r ft 1 ; u --tf* t fil b' 

L, iMpmmAm < pss$ n^to ^r, za^u 

-t'liffit'L gtMimblt', ^-A-h"l§S, 

t: - A tf u t^^iWWL^^it-ro 

t/lffllti®, #i;CDffl9fetll£ LTWfflT'to 


ZnteDc* 



p(i«ti 

N-GaAs 

P-GaAlAs 

P-GaAlAs 

umm) 

N-GaAlAs 

N*-GaAs 


n fBIJ«@ 


0 10 TS 


(3) TRS U—tf 

TRS U —f (Twin Ridge Substrate Laser) 
it?:0 11 hZ^t ti'o 

- o W J y y A A1: ig'|4 )f ^ IF fjK t -5 £ <!: I; ct 0, 
#^i;fitnS-|4)i^i?fi.'l4A < zt(Z:V^ i u 
-P'X'-to y y h"/it;LAAi1- 

zt SrilFLTL'-Afi^A§ < Liii4lPH^&tiiP$ 

•ttito fA±, X.'OXI'! y yiiU--X'±iaMlt 

6m4r-1¥htiXi^6COX\ U-t'Ttli'j y vfiiX) 
±J^<x>iiiiiMr-^RTE^iitto cc7)pgS^MlSic@L 
xmibixfz ZnlAKIili, 
ifoiSffftPr^bito f^oT, rcou-tlii^ 
Aat, K?gtSSrl#fti Lito 

LTWfflAto 



(4) BTRS 

BTRS i^—+f (Burried Twin Ridge Substrate 
Laser) co«)tt0 12 lAFL i to 
X.’ZXT)'! y y t iS'l4J# APff?A f TRS L 

-tcOJf^ilslbttc TRS u-ti co^iSli, M 
iiEitAcO A ft A P^f# S: n J# A'J y y Z t\Z 

P'OnA^ 'i y y'TiflCAAm+^-tlA *tto 

b < mP I, TRS P-tt •'Jtet' L # t^fit 
TRS U-Pt<X:i^'M<r>mHzH 

hu^htto 
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4 . 


T”, CD, T'^ T" 

4.2 

■><)=!> (Si) (7)PN t, 

Li-To 

•y-r (Eg) J: »):*:§ ^x;^,;u^'—<7)ii-^, ztlh<r> 

Bit, tmmzii^xDamin. 

S^-f±Nl^, iE?UiPl-.SAL, 
■ttiifP'M^-^(Ximijmz‘M.^i^^tit-t. itizi 
o-r, < mactc^^^ti'ScotiPN^'^co:^ 

^if75:T^±Lfzn^iiJ:t/]ElLX-f3-^r, S-g-J: 
n mfitz?f!X[i-^^mT^Mzm^t i> t T-KSM-g- 

L S-«- 

Ao 

ft i® W L t ^ ±lf ^ A i6 ic (i is 1. ^ 

Sr. MmMytlzHLX^,JS^ifz-iir6fzi!>)lzli, Si 

Si rf- Kojfc£7)PmicJbit.i.Pfi#i®ftl±, 

Si c7)x;f.;i^af_^<V 'yAEg 7:ia.l2eV X^ 


titOit. 

mu (cSige^jSf-t. F t- Kxi^ffgiKSr^ 

Lifo 

:t - K 2: Cj icAo/;tcOi#Aib 

aifo Lfz7i''-ox, h X-Fcommtms. 

X>^^tZli, ALi^iTo 

I=Ip-Id 
I p=>8qRT 

Io=Is(exp^-l) 

I: 

Is : f'f X-Fcote 

fD«i^ 

q : 

k: rt<VP'y^>^ic 


T : |g)Fj-iag 

^ : «?■ • IEJLn<omM 

Rt : 



AAA- 


11 13 ^ t y^f t-F<0'<> 



ry- K 


y — K 

H 14 .1-. hy-<^- KOlfiillK 


4.2.(1) 

A h y'M ^ — Kl±, if^MMlz j; o T4 b' fzM^— 
L Tfijffl b i to 

Wii(±[2115-(a), (biC/ttt 9 C, ') 

3 > r?M Ki|B]bT% PNjf^t PINif^WA-^C 
^J'lt b t- ^ to 

pnmim^coPNm'tihiA, 
xmit'ffl V^ b n, APiiii i: »fifn ^tnazco 

PNif^CMLSto 

PINif^liPlt NlcoPalCiftiSttl (ID Srt 
S>, PNFt^liijfiyMTX^FPJdbTttfflLtto 
i < IE PIN X'i t- Kl±ii;it14i:t <-n, 

bttb, ^'J >-^ity 7 'I ts- K 

i LTffli'b t-J to 


P »teM 

v-K^ffi 

(a) PN» 

± 

Ty-K«)g 
P 

KtStiil 
N-*« 

*v-Ktft 

(b) PIN)K 

1112 th^f-rt-K 
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4 . 


PIN Bii ^'>t;Lr + -l'7-+-*x, a 

> 7 hx-( X 7, tif-'^t-f-Tf X 

L t (Ii-i6(a)), 

t h , III-^rj 5 it flflMc/)l^f] ^ ttiu t ^ '>" > 3 

> -fe > -> T ^ 7"r" -f X 7 i' (PSD) t 0 S i"o 

nT fc o, are -> x -f a uisw $ n 

TV'S-t(ll-16(b))o 



(a) pd 


«:n pfflUffi 



nffliMg 

(b) PSD 

0 16 PIN3fJ(0«3i 


4.2.(il) 

*t'b7>'>'X7(±, b 7"^ KiM^oT 

S1-0 -?-w^itlilll7(cg^1-i 1 !c, -> i; 3 
> 7° U — -fyf^ h 7 > y X 7 i 1^ b' T'i- 4 it 

!iJt&f#-5/cfcl-^'-XfIIi(7i®f<^:t# < IxSt 
1-§bl:ti;, '€®W{4g^ ^ 

i to 



-<-x • 7 w F r'f t- Kic J; |,it1£ 

NPN F 7 > y X tic J: o TliiHI-li®^ <!: 

7UttlciE, X. J 7 tictXi«E^bnj!)DL;t« 
ffiT', t F F 7>yXtlcit*'',f®l1?n.5> b, 
i" Tx«*J(cj,^^_x • 3 17 t F 

t'Xf t- F"icit€il*^':t t, c tiA^ikf^co F 7 > y 

X tx>7X-xm?Si: hFElSlciiipi^tlfcai* 

to 

Ic = Ib (1 + hpE) — hpE • Ib 
Ib : t F f ^ t - 
hpE : F 7 y y X 1 

tfz, -t F F7>yXtXi:S-itl®J^?aftli, 1,100 

nm 'ffj&iOi&S: t T&& I: i 11 o 
018 let F F 7>y X tX)^1ffi0S§^^LSto 



0 18 t F 7y-;?xt<D^ffl60lS 


t F F 7 > yxttcii, 2^-f-tl7”i;^'-Xf1 
§7) Sig-ft 1 ►), ^'-XflicotWli, F 

7 > y X t iPlti;^'-X/<1 TX ^;!)'itT, W}i¥ 

COt F F 7 > y X 7 li, t - F X F n fcOitM 
SW^iib*. tF-t>-ti=, ttFrtvy-7 
co-git^i LT^ti£< fijffl^nrc'S to 
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4.2.(111) hV by'yyy^/? 

!i-. h y-') y h > h y y v x 9 ti, —h b 

7 > y X y i j; 9 

!119,t^-r j: 71, 

‘ptz.zrxT) hy y y X y Ti^'y'- >; > h ytiM.^hr 
fyn, m 1 h X > y X y ® 2 h 7 > y X 

y ^ O T V' J -f o 

* h y - 'j > 1- > h 7 > y X y li, 

< 15:'1-7 yX(7)ai|jtii;».t 

LTt+53-:^§^jfe®;1t4f#’5- i to iS) 

LTliti ;gf£ji:RFttco* h 
-tr>t, t 7° I'r ^ y U-y ^#5'|-LED 
•ttT, kfT'tT —y’W^nJS, ^ <fc'1-t) 

ft:$ nri-'i to 



019 ^<i'y'-u>h>h7>'>'xy 


4 . 2 .(IV) 

t”- 7 IC 7”n-tx grffit' 
T, 4^ h y'M t - K, T > 7°, y i 5 7 h [IlSSt-J; 

1 1 7 tjiumftftL 

^cS**t-t'to m2oiz^coma.i:^sigto 


it 



r 7'\ t— Kaiii, *tS(Pii)-7^t"y=^yT-'i^ 
1 (Nl) PalcoPNS'g'tffifflL, !S)^?SS!±GaAs 
t- J: < T-ytLtv^ 

Sto ^-IBfimtn^rXOSfflic J: 9, 

xm^lzmA-t6±tW.S&/-< 

to 

-t^ h xz t- K irjf-tsaaiiis#, ^€)±ias#4-1* 

$: 1 f- y xlc^fiftL/i-tx F IC coy’-a y y yy 

y"7 A tEl 21 (ctkL S to 


(D 


(D 

® GND 
@ Vo 
® (D Vcc 

0 21 ^ ncox'n 7 yy'-f •vy'^A 

T y y ai * C 7 ) li Bgg i; i 7 T ai * 75 ^ 

t y • t7t4t#tt^t S/c, TTL,CMOS5 
i'(7) n y 7 y [p]S§ t itIST' EIKIStt 

x-^-xy') y 
to 

^ 7 tgl 5 W 5 'l•l:lgl 52 @Kg[ 5 ^II<;(^JV^/^t 7 7 “^-+ 
1 h 7 > y X y i fp]—C0^''° 7 t — y 11 AilTffl I' 5 
y 4 7°y);i: 1-b >-y, Ife'Sx !■ 
7 -f-tt 7° 1 T !■ V U - y^ <!: LTfiJ 

fflt# J to 


4.3 

4.3. (i) P -fe 'y^ 

Ah-feytii, 7>iXi^N“y 

^l^ait^stgt oP;«S^*t-c-to A h -fey 
tlil^mf itife J; *)ifjgBi:bii 

@ d'S^, SSlffltt, 

® TTL, CMOS (cil^Snltb 
tx-Cii*) ito 



Panasonic 
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4 . 


:ri, l-4 y ^ yr9 t 

h, 7tlS^*^co-oT'-ro ll22t;/^TJ;9U^)fc 

^ t o T^.ti6] ^-^fzm 
mTh^o, mm^<^?B^immt^ztr-.^',xtsz 
^itm<Z>miti:iklii-t?>hCOX, fiS, 

fits, [UlE^: itto 

, fi#^«GaAs^HL 
ED 7i^', Si h h 7 > y X 37 

b tLi 'to 

a - ij i > 3 - 7 ", 'f? > X, fl®) 

M5cfSc03 t >cot^di, {IIM7--7°c0i> 

xpij-mxmm^tirK^ttc 





12122 m'Mm*i'ii>->t 

h-t >+|-|±,ll23-(a)t;/Kti; 7 i;,l§7t* 

mi- 

b<nmmn^it^>fktii-r i: i,<x>xXo m > 

5' 7 X9 ctt^T, 

I, X^-X7 T i 5'C0£T-til,^,7i‘'^)-5Sa, 

jt&t^til1--5C0T-, < ;£ *3 

t.Xo ^ W/ito Si 4, h h 7 >-yxx 

h y- V > h > h 7 > y X t J: < ffli'b 
ht to th, WMfifJ • v b- 

-y (;•§ • 7 7°&vi > h LT-rntt 

5lSiSi;L/i ; h-fe >-^i-7ifiaD°ptt$ti.T 

I-' S -To tmt L t%t-X\ II23-(b) iz^com 
it SrTK L S "to 

7<-3- K^-7-X Wfjc^^lXO, 

y°\^-t(nMS^kth. X:-9 

com$m'0^j: t'JSfflS-ifTiflSS oTl'i to 



S»W«!lt 

0 23(a) 



12123(b) S.-S.mitt-b>t 


4.3.(ii) tytZ'fVly-^' (J^t*^^) 

(I) iM m 

trtr^yy-x (tt7;7t7) li, 

X)T-, AlD*r0ll±'l^Sf)b:ie»§tL, 7tt::J:'3ff-t 
^fSt !> w t -1.t#tt^ t 7 tc*-?T"t„ SI 24 

tc:tr t T-f y y-XX)*t:)S5IElS:jnLSt<. 


(i««(i!0 (itW.il,) 



13 24 %:t:llSll 
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^ -Sic, 1 7 ° r T -i V lx — 7 ^ 

(GaAs) ;r 

— KA^', l-tiix U 3 > (Si) rK F F^x-i^ 

X^, ;i-^ F :t-F'4*t'*''i£ffl§ntto 

SiSTii, F r'i (liieia 

m, mmmmntit') ^ i 

+ 7° F y y —;?cO!|#fii LTi±, 

(D i£yit;6‘Gi©^?SST'itiilA^'fi-tfSii*^''BItg 
(D »}, tb*fi-C'(7)$|^ 

® b 

® yJ'S • HI: 

^iri:'*^'*ifGtLi-r„ i^rFr^" yix-;?(±, 

^T-coitsfeic J: 9, ->> VJ\^h y>i^'x^m, r- 

') y F > h y y y X XM, t' v 9 t'ti^'i} 

Otto 

$ b, iisisss, iSiiis 

Ti-'arthtim, t 

to 

ttFTxf yix-;J’{itt*l7i''^.^>c7)T% 
fi(jtc * -t> tto DIP ® 

tT* F y y —;?X)«3tl±, II25(7) j: •) Id75^)^^ 
1-F'i t F F 7>-x'x^^^ia]$-B-r, t 
comn i ')^-aF"L, t7° 

T-f yi^Ay-fx^f^'), 5Gld, 

M-il,X;-F;^ ixflfiat'^ —A F'tl) 2SF 7>X7 t 

— ^:—;ix F'f ^^SfflLt^'tto ttFTyfyy 

— yn 3 > t°ji-—yix#®ti^tdAtiitiiii 

SSx)-f y y 7i —X, 1g'fiX)M=ir'i>i]KFe^<7)ft-^fE 
it (i f Id ^ A L t ^' 11 o 



4.3.(iii) J-—y F 

(1) -by-y-a.^y h 

F -t >-FFx: 3 y F li, y' ^ t'J y Ft5i'f'I^Fi> 
fflLT, 5 3^-Jl. F'F 7 > y X y i; A-7 7°^|5mi 

g;7s7 y y X^ — Xi^HZ'‘$ • 

L/dtcO-Ctc, I1261df W^iiSr/AL t to I1])(S 
FI|51±7“'J > F»®Uift'ie®ld7 7 > F LT* 0, 
LEDIBt)]lilff§,ttai0{§^ML, 3tty»)!i 

TttA L T 0 t to 


-t.l-hy >dx 9 led -JF 75 ' 




a 26 -feV-lFdliy F 


(2) 7 7’xfy<dLryF 

7 T yf y <'33 y F 1 ±, ^±m^h L < l±' 5 )t* 

^'9 y b—Witlfzij(Z)-V', ity r i 

i:^l,tdfe^-C-|^ ^.Witld^o-C^'tto El 27(a) 
ldA7tyy^:yi—7uy)0fffffi$:t:L tto 
TiewAy 7 y-ty i-;nd[i]jsg| 5 i l tIKKj 
IHKt L < y"3- 

;H127(b) ^,3—tXi^Mldf&t'CiSn^n'fbSA-t: 
V'tto w AG<7)7 T y( y^'3-3. y F Irffl''''!) ^ t 
Id j; *)7Ty(y''''fe>t, 7 t yf y''U > y $;#lild 
ISfiSit I) d: i; tto 
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4 . 


'7 9 



11127(a) 



11127(b) ialS§^yiL-;K7)^||^ 
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^ 2.TTC f- Ccsf ty) 

5 . 


5.1 atiiJittmfi 

COl; 1±, Ji^Cl-tSlJStRadiometry) 

t PJ7fe(Photometry);!)^'i) 0 t 'to 

co^SScoScMunfl L TifliJzE^ 

9 tcoT, t 

t,, 7 h (w] vfo 

C0?Sg(7)ffllJlE&ff4 9 fecOT', liSWI't^hSliAPs'l 
co0(7)m!@®i;3Si,'^7t!i®^t <b, 

> [Im] T'-to 

5.2 5e<D*il$ 

[W] ^ [Im] 

Oil's i^S(l5t?AcorHj!;|±, 555nm(0)®S)t 
CO 1 WcOteW^'A'6801m COCt^l-m^t 6 tizM $ 

nrc'ito mi If, m-t^ittcom^ifiy:^'^' 

cfc^hito 

,780 

F = Km \ V(A).P(A)dA .ID 

J 380 

AA'L, Fli**:, V(A) P(A)li»( 

Km (iitAfM./S (6801m/W) T'to 

(1) 

mnmmmmmt§§iti^-fcommi'mt-1 o, 

ytmttitjcoj:ttmmcom^i'6mmfS{w/sr) & 

^fcito dtkl i-to 

li1^■±!§fMC0^^iti^■t-t:yU A, -> V 

3 > A h -t ;i. grjiJfttJjE L Tffiffl L i to 



01 eejed)*^ 


1± CO Pd155- FF T- i. -5 E7t1#1t. ^ ^wiS: 

i^i;10 i to f :^r&]coairxEffitF. n 

tlS<!:tl«lii.A '0 ito 0 2 

Sr/tLito 0 If 

t'immco^±3^t-izHLr 


l±, AT'Sito 


I Rsing 



(¥mm 


ds = 2;r-(Rsin0)*Rd^ 
doA = ds/R^ = 2;T*sin^’d^ 
dP = J(0)-dftA—27r* J(0)-sin ^-d^ 
P = 2/T^J(^)sin^*d^ 

e+a pe+a 

AP=27z-\ J(9)sin(9-d5 

e~a Je-Q 

= 4• sin o-d'sin d-J(d) 

= Z(d) -Jiff) 

p = iz(ei) -Jiffi) 


0 2 



( 2 ) 

^j/tSmcoi^&'^^Tf) S 53-)t53-^FcOf|(|5E.^ ^0 
4 tz/KL i to mmmmt^±m-coimm±i: t 
0, jfemtfi*(OJ:tAbJ>±55-fl5^^Aito 


»*mnm 

mmnm 
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5 . 


5.3 

(1) iit&) 

7fe®comfiT'i.4 * >^'y (cd) li6i:C0iM!l*i;i) 
4Mf$ (lm2) c0^igc7)Mii::^[S]7tJSi7) 1/607; Iri' 
v'S-to 

(2) Scl-t^ (*$) 

I- i) 'll [S ^ 1 /£<7)Mo 

/e^comfiT-#) 5 ;u- ^ > (im) li-r^rco/yiDji^itt 

/i-57fe:t:§rLH'i to 

(3) ®CW0S)g (BSg) 

i) 1 l5ffi b i"/feCO^^lSo 

(lx)li;llm lm2 

COa^-t*i;B3btBSg4l.H'J to 

(4) m^mfs.mm 

m±m, 

1. $0 

i liffio^1 li:^[S]<7)/fcg iiL/: 

SfiT'fij o /-1 c7) i:tg^ L, ll?|ij7; [6] /)> b CO^ /iMt 
comfiSI*a»lco*®&$ L ito *li:0:|itMi; 
s to 


*1 ftcwatsijat* 


m g 


mtiUKS) 

mm 1 

(Radiant Energy) 

u 

Joule 

mm 

(Radiant Flux) 

P-ALL 

^ dt 

11 

(Radiant Intensity) 

acv 

W/sr 

mmm 

(Irradiance) 

^ dA 

W/m^ 

mm^j^ 

(Radiant Emittance) 

^ ^~r7~ 

dA 

W/m'-* 

mmf^ 

(Radiance) 

r-A±. 

^ dA' 

W/sr.m^ 

m±m 1 

it M. 

(Quantity of Light) 

Q 

Im • s 

t * 

(Luminous Flux) 

F- 

. 

Im 

± ^ 

(Luminous Intensity) 

1 --f- 

(Ico 

lm/sr(ed) 

0S ^ 

(Illuminance) 

TP dF 

^=Xm- 

Im/m^ (lx) 

(Luminous Emittance) 

dA 

Im/m^ 

m « 

(Luminance) 

dl dl 

dA' cosOdA 

Im/sr.m^ (nt) 


5.4 

feo#14Ai-t7fe?i«P (W) 
t-i^Bga.-j-t/cHficvin'iTtmvtI (A)75'b, 

# X b ti 1. fe CO ^'5-i 11/S t o 
R=I/P (A/W) 

■S/fe^JgcoaiJSli, I15C01 0 l^ii'^, ^I^col 

to ISl^L A®fiT'C07fe 

^Sli, t'lS: <i:'Aifc?li^AM7fclii tT 

^< to 

AM«C0P'-A|ii±, 'S/fe*tcoW?i;'S7t»^ 

11 t /)^'i;'ST'AI'i-P-< t« 

/ito, /tinAofffSl^fiP > 

X L TfS/pA17 P :)fe (fiij i If 10//mi<) rm 

to dCOXt-y l'/fcA/^°7-^f5iE$n/i/■'“7-^ 

- ^' i: rail^ L, '^TfeSti;AM L /:B$(OjitmV;1t i 

cOit^jRtoi to 

lcMA'5mt-co#fii0$rB^a 0 co^^llccoit^vHO 

A'-^ t b fc S to 

7ext (A) =^X 10^ X R X100 (%) 
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5 . 


5=5 

5.5.(0 Po(mW) 

t-to, Z(DmLD u--tf'/w- 

i LTX-Y Un-y-cJS^'-Ti, 



®6 


5.5.(il) A,l (nm) 

l§®S^W#ttSI1tl±, 0 7 !;/T^1-?|i0eM I:ffl' 
Sto to 



@7 


5.5.(hi) (Radiation angle) 

Tfc^C^Ti't) dll (deg)(i, 7 t —7 -( — K''''”5' — 

>co7K5p:^[6]coi£75ft9^&i.H>ii-o 


mWl:A^ 'onsi (deg) li, 7 r- 7 ^ h'>< 5' >7) 

ssc/Txt 

L J to 
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5 . 


5.5.(lV) (Astigmatism) As (^m) 

i@J:Ei;li09waij';g^t^h^i->x 


:^(n] i: ^<¥T/[^co|gfSili wsd'i; 4 ffigco^ ^ 
zh^ As t i-H'i to 



0 9 


5.5.(v) tSJ'tJS'B®® (Relative Intensity Noise) 
RIN (dB/Hz) 

-S-tl 

I,0iOi:tNtt9 5: 

jMSamii-to Zhu±r4 xx|SSi:fcit4 

^t°y X T 7 tC07fe^;^i;i£l-')f^ i i o r to 
(i-hy>Xi;-7t>h $nT t'J to 

li, U>XLiT'3'j^-l' ld'-AX7°')7X 

t'2*gi;5>sij$ to Kiit^ li-Mi, 

ND7 t ^iio, T > x Ljtt 7-J:i;ft7fe^ 
njto Ml-t7fei±, S(/'t;-AX7"'i 7 xT'5Mij$ 
n, -g|5liu-t^«iIL i to ftllW-iJPli, TV 
* X 7 1 l-ISjt 1.^ > X L2(Z>M 

to .u^y ') 7 

X.:fiil^Xijt(±, fi*H'-i^X7°'j / 9 t}i-&AWV' 
liftK L X T ^ V lx - y PIN t h y" 


^ + - KX-£)t L, x^yh 7 A- 7 t 7 ^ t'T'Jt 

#^ii)'^L ^ to t i- yM t- 

^t-STb', CCOTfeli, )t 7 T'I ':^it'is 

utoTx-^y L i to fi 

^t"-AX7'i) 7 y i;AML/ijtl±, 

*77 CCO*SrT 

Vi] 9 y 2 i:|gf^ t, Sr^f 4 ■? t 

9 CL TAOS to 

PIN t b y'M T- Kt-gjfcL, it&itiW0i (APC) 

luJif§CtoT*u4i*&*i]WL J to 

i|iiif$lx--t'/xCOKO*Mli, “T^ND 7tiixy 

ctoT^'ft^-ti'Sto *')fil 4 ^ 1 i, 

Wt4 u-tJSig^W«Il*Mi: LT^rtlL S to 

5 y-t-tt/pyX'Ljli, fSHjIttictO, 
LT»ll]$-t+, $bi;?7-li, PZTCfQIffei 
1;}M®JL, i to 
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u 

L 2 

BS 

VAR. 

PZT 

PBS 

QWP 


mo m s: ^ 


Panasonic 
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6 . 


6.1 

6 .1. (i) iSiitfiSit 

riV'ISItJ <r)ht<,z (i 

t« 6 T -(f$Itti 

p°„Kc7)0#rp16^’^^®^o)t-^'C'#) '), ISIttT)*;® L tz 

mT-i-o p“ 

L tz^ikXi-iiU B^PaTIrSTiHitl -h 
t , mmiz ^ 
mn^iztzn tto 

ij^^witlfz. fzbtli'^'ixx^y V:f}mmiz 
fzJ;:i,^i)l^> Vi'h, :^yt°^-:^itLfz'<^- 
^ x^> rtzBmthizif'y 
X, tUii(ciilti>7^^.-K> KMii&Hfli. 2lift 
!7)asi:#^'i#bii/^«7) t -tco—mx't. 

muizh'lf ixmwmii, tfzxm‘s 

aii^a^Ltm mm, m #S!p°p^ofit 

tttcoi'T, -MIZX-^L, 
ti-w i iW±LX'^^iX. 

zti^<^‘mMm:f)^h<^Si>Kmmii, iXW<^fztbir> 
■f—^’iL'C, tfzSx$fX)fzsb<nT—ftlXii^ 
^ti, -J§(Z)Sl>K\^.tlz'i§iu.XX',-iir. 

6.1. (II) p^oMfSSEvXxAlCOl'T 

mShShV.ii^s\-iz j; hit, Siitl^X- 

v'Tf'ppijA^, lik'^r-^'oxm.uxiztiin^^tXo 
miX-li, Ztlhim.'^LXmA^m<riffaW^M^ 
LX^-tX. l^p“pp”pK^f*IE«tig-xXTAl:ia It- 
tfz, ttl^tcX-ltl)CC0j: 7 ^n°qKiSliE 
m\^m.Xiii^ L ^-:Sap'?.*^ 

aan±<XiXWM^^^fztZ < *1*6(3, a.—If' 

tcr)m<7)s,mzmt t ■^x',^tto 

• ttPtSro^H 

X (3 WX 2. ittt t •S^a^ X Fu X, X F i- X, 

X F w X, 2:"(3 J: 2. T ;7 ■/ 7 ^ i:'<Xi, 

fFSBx F ^x^:X);5>Fa'g■V'T•^^ oTI^il-o 
X‘^^CO~UlZ X h ^^(3II ». 'It jt*'-#) 2. t, 

7,h y Xizi.i,K}Z,A^^ ZX-^'^izMA., m±^j:ik 


»^FS< C^(3^jr0 SXo 

i 7(3iS:!t?fl'C^'i1-*'', 
&»^lt%X2>:ii*''#)2.X)f, FaT(3'ft*6^^ft 
ltWia(30V''CiiiaflL, J^--^'#te!7)r##(3#tt 
ito 
( 1 ) 

mm, 

b * 6 L J 't'o 

m^Jd, ^-^raitX)±#$ri*i^L, ::fL(3j: 

2.&lt4^X)tiip^ffl < iOf, 0 & < 

2> 3 i: *''*WT*f o 

X y -f ON/OFF B#t7)-f- X mm^, if ^'tt 
(L)^i^t3iilt2.^f-xmE^i'(30i'Ti, *g 
$• ® x ^ V '@fi;**'''£'l|-Ct-o 

(2) ?m m 

4^#«:iap“pl±. -®(3#^7b^a)^x>f^»5:'Stt 
2. w iiiJ: < ^^iXTv'Sfo &@t^'7t«61±, 
4^tE'(2F^(C'(Bi^,*>co^fb*5*^.3S(3, ^)2.^'(i‘9)^ < 

0 i:iitTL'C!^ttSr^'fb?-ti-2.t<6-Ci-*'fe. ^ 

X»^Fb*'''fb^^6^=irRfc;T-^)fl, 

fi, fi)tc6?^S$r'S:(t2)<6tiS^StV'xJ-r, 

r w — 6 X *''Fb^S)ex)jg:f&iimt3 o I.' T4 X 

hZbti\ |F< (7)T'—T-aiSE^fLT^'il-o 

#^Li?a« (T, |gft?£S) t(X>^(3(i 

L = Aexp^(TW-6XX)^) 

A : ^ISc 

E.; ?gttlbx^;uJf-(eV) 
k : x^i^'V-^y^lk 8.6xio-W/K 
'}, 2. d ^ 

Oii-o ::c6Mi°]li, !^ttfi<J(3jgit^3ixi^f*«6 
T-, «^^H-(3i^L-C(±, ii®,, 

Tw —6X!7)^!7)4’(3#)2) E^Kci>Mli,- rfittFb 
j:.4.;i-¥-^**>LTii'), Scl¥<7)X6::^X'Z.t3 
L*7i‘'oX, :5k(3f5iJ:^1-2> J: 7 i 


*) J-fo 

S^FbSi^o^cPil. 0.3~0.4eV 

'f ^ >14<7) F'') V F . 0.7~1.3eV 

F X yT" . l.OeV 
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6 . 



X.V 9 ho- 

. 0.6~1.0eV 

#j1c 0S*A. 0.5~0.7eV 

. 0.5~0.7eV 


m 2 li,T, = 125 1 t 

(3) ?i m 

X'^^htzi^y, mx.9)fmit'§:tflz< 
to LtL, mmx-iuv^Mz^mmt, mt 

0, iiSrS.^’ 

?i(7) t -eftfl#r^*!if^ $ -fr •& ^ i- m 

■^it, 

Jto 

X p“p t |H]lf(7)MiiiSttA'1# htlit. 


(4) W/SSlJX hU^. 

o ito 

ttz, Zl->:6^(;|±, t 

itAtcJ:'), 

to MW), fBSdWLtii, — 

i- y 9X-)U\-’Shii. m^®fJitp°pj: •) 

*>'* 0 t to 

zrLii±tlX, 

-;^^"?i^'C^'l>^i:^ci; 0 ito 

(5) nnn 

i:7!)<-ay?(cLTE4t., t^lcli, 
ttJtx)±aH*''#)•) ito iti- 

7°7 y 9 htzi X tA^ 

9, X-:§.fii: T c CO.'S i;jifj-i- ^ 

Kdt'Mtntto 

tfz, Kmzii^W.LX^^^<9)X% 

Wfic^i-I^LTIi, ^«|iJ±o**'-£-WT-to » 
S5l5^li, MOSf'y'M Xic!^Wi#t 
T-tf, ayjtb. ^mmti.zi^-^x, 

^ r F tCO 11; i c' X)i£#. ^^t •& t CO 

*^t)l)COT'rai:< 

(6) X h u XcOi^SLcoSi^ 

X F w x*''^®LtJDX‘F.:a'Cc'^ t 

^x F wxj: •) hif^<m< XtA^^n ito i^fg; 
&A'h^j:h^4 9 /i-t, l^?fl5%*icO»fM*'=ir■& 
4 X^i-^t'TS't-cofJijT',#)'), tWtco^itcOfl 
ee^ijt, tMtMzn-ri,is.^'^it<n^W:i,zii,Wi 
m<x)Wimzmm^n.ti-o 

6.1.(111) 

iii^«:<7)ffllI14lcfJSt-I.M-®x F yxizli, 
ft^coico*'*#) 0 S to tfz, Cli^^5C0^1'aPX F 
XizX^X§m^iXi> tSIflcrtSBcOfiSc^yC t-X'A 
1C t. «y^ CO i C0;5<t) 9 i to FtifSttiSSJIi, Ft® 

xFwx$rxSj-u—FLt, t##:coB#F^fi<]Bttt 
^m'<i,ttHz, #)l>iN5F®co»cia/77-X'Alc* 
gLt, '?-cO/:'7-X'AcO!|#tt^i@-<J: ^ ttl) 2 
ffiiOgflC]?: i oTC'Jto 
zrii,complymzti. mm6(j9jrmmumtLx 
&fii$tL/zimA^'^ >) tto 
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6 . flflttlCOl'T 


l rii, 

OlEC^m 
publication 147-4 
OJISlItS 

JIS-C-7021 XCOmiM^ 

OEIAJ^ItS 

SD-121 {@SiJi##f$rV'f4 xcoll±tfeJ;tf» 


illttT-|iIEC!;p#L, -SMIS, EIAJlIfS-K"f2 

1 c^l. 

tto 

ZCOj: y 4 iitlt ;b' b ft b /; f-*- y li, iPi®tf. ^ 
#i: L r rfTifT-wftffl'to^aijufgffl IT i -to 


*1 



a m 

1*1 # fe i 0-' n 

# 

It 

ii 

mi-r.mmr.hfzimnm^hi-^ m&, m^) fc^t/Ms^x iux {^m~k 
k-i-nztizi:*), fc0iS4Sr¥i|^t5o 
ii'^isitii. Mc±immxi:mairn^sio 


aaiSMSfjx i 

i^x<x>issftffll-J:4*^x>ma«^tlPitLXftitl.iSiKo , 

if It fj ^ lit .It 

-a-, f ^0#W(ii 

S5 55-) mS><7)mff0V-f^, C0ii?*il^*i"i: 

i^'^ft^rJPit^-a^lSIto ^ 9 <= 

iS a fS # # K ^ 

iSfaris# L fz^^(r>m\zmr io 

(Tstginax.) 'V'iT^ 9o 

fBi i^m r^ ^ ^ tii^ It 

ISV'cof*l ¥i fziimi¥r-tiir i «14«rfi)S16o 

fi fa f» ?¥ # ^ s« .«t 

ISfacf*# L ^fij-^t 4o 

M(Tstginin.) 'C'fT^ lo 

il 

It 


14 A /i {•]■ f + fl; t« RP i: «I + 5 9* 1:14 -r S i S4 Sr fiJ S t ■§ o 
iim.«tlfef4l4 260±5°C, S 

i&m-f 4 ^ >i-u.m 
(M IS) 

(Sfafe-ic/sfat^mei^^ b 

Ml^iiSIt^ 14*14, (Tstginin.) <h StWil^l?fa^ CTstgUiax.) 

NfPiSBJlRI-pTO-il- 4 7 lUff ^ 7 0 

m m m K » 
(m m 

if.ii:^£)*xiSlblc§ ii#iS^^l4l4*S«l¥£S 

(T„, max.) i*!&(*#£« (Ts,grain.) ^3£S1C 10-^4 X/Pift 0 iMt, 

m 

m 

0^ 

m 

it 

lit 

it 

m m M m 

lftii+ S * 14 ftfflcS I: -s-11 ^ SsiS i; i't 14 i4t4 Sr fte-r 5 o 
IS»4-£ISl?®*S:til))^i!lPx«:^iit;5''*0, (100-2000Hz) Sr 

ff5 7o 

m m ixt It 

^«fiDW14Sr4'J$T-«„ 

IS^sfel4l4«T*(7)«igC 4: 0 a^ 5 o 

ii;SIS!^l^l4l4*l^l!(Pit«1000G, fe^BfPaO.Sms (*T=*i;4;ori4500G 1ms) 

S SP it « IS .n 

SSPitSUl-tt ^1414 §o 

iSlt*14l4*-?-X>m 

ii#ISItlll4l4 20000G, 6*[fiJi;Jnx4o 

S « If T IS It 

liiifiD, ^gMfillitl4^¥te-r*5„ 

ii^‘ISit*14l4 1mX)@?*>G, ;Xif'4S±lci^mT?-a?. (3ia)„ 

i 

« ^ ?S )S IS It 

IgT-gPS- CO f coDt# 11 leit * S: 14 ft ffl f G DP X b n 5 * 1:14 L r 3E 51 f- * 4 

A' i" 7 ;5' ^fiJS14„ JlfffllfIS!^ S 414i 0 iS^itif* 4o 

ISIt*14l4SS^coff^tt, »fffif*i: J: 0 a4 o 


Panasonic 
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6 . mflttlcot'T 


*1 


5:^11 

fl W 

h- L If ^ m 


(i ^ /■::' # it 14 lit 

JgfC0ii:A/i'<O#§ff S ^fiJSf 4„ 

liA/JSlS 230±5“C, S^fp^ffT* 9o 

CO 

IS f Hi » 1^ m 

«t'l4&fiJSf-So 

li, m&zsx:, 5%is.mm&2mfsmmtio 

ftk 

M lit 1^ 

itfcom^ffi^rAS-r-So 

f- U- + *"XICJ;0»d'';-^'lr, MiSl^JcOf'1-7 4t#tlif 4„ 


• sfiliijiTT-16 H rnmmmm 


6.1. (iv ) # DP 

SJii, LTfc') if 

mm, liiBifi 

tfz, 

• (LED) «)^MbUov.'-t 

iii-v 

(± ^ f X f > 7 > X4- ifmcO±m t JrklxL^^ii'g', 
^ Z }L<X)-fz't LX, ;u 

f-^mtL, ;uf 

-) ^ xxhhfzib, 

tto 

^mxtjTx-mmitzm'^, TttBfAfjDs^ttoso 
%tX'-^it-fi,^\A'i^f^^%^bthb, MTTF 
-C'10X10''hrs ■ZmStlXH ') tt. 
LEDd 
!:: i. i: 8 i 4''), ^fPIco 

#^-r-* -oXi, c: i IZ 4-') t to 

( 1 ) 

mEDcr)'^\Uzz)\^X^Li>miz, ^itx> ^ tj=-X 
A ^‘fUh'&Wth >) tto LED Xp-n^'^lzmmiM 

mtb, mm, IE?Lt-€-iafncotiAiScSf^c7)p-n® 

'^iS'f^T'SIn'^L, ^®]^i|il (Egl) i L < l±#^ 
-g-f§: M L ? I i f ;u f — (Eg2) ic|gS 

(03) 

P n 



03 -(a) ■lzO^<'f7Xa# 



(b) m'<'fTXm 


0 3 mytcomm^T-'ji- 

LED lzi&tlfzm>M<x i X, ±lz^i^^tiXii-iz 

X-m Ltz±Lm^L tz ^ F*ilgf 

icmf-cDHSKtcgi'C < 

f o ;?ext, j?.nt bt h 

b, 't^X^h^tltto 

_ ^int . .^ 

l+(a'V/T-A) ^ 

ccT, a:eA^i«««» 

V : LED -f-./ xcp-»;ft 
T: 

A: mitmm 

Il+Ir+Id'tr . ^ 

i ^ X', p ■■ '>»A 'J TC0ttA4£ 

Id : !£;»«»« 

Il : 

Ir : n.m, jE?L<7)#K7t«e^«!jrt 

tr : J: ^ xmiAXi, t L 

^±l,ip-n^m-^mtX&X^ tltztmt -r 'iT 

(C i l,t[i;ic«i£lD tiW?iJ L ito 

Iz^ ^ V ^m LX'ij^fh^ 

^Slici£4t L 

f'lc 'J TX>#^c7)(&TXi3 

off 0 


— 41 — 


Panasonic 












6 . ‘(Ifitttioi-'T 


ttz, LEDTii, 

1tffl&«07fciSi§45 4- fmm L i -f o 

( 2 ) 

Si5 (c tS S V' L ^ -t CO T-, ■?■ co ^jb 

coSH^^*?lJ-r4 t, 

(a) Si$Bl,F^gr^CO^'(btC J: i> mm±%T¥cr)mt 


(b) ') tb L (m : tlJMco ^jb 4 - i') 

t^-*) tto 

ftS6^4‘PBMcO#^T'—H 4 (a)~(d) (c^ 
L^-To 114(a)(±, (b) (iii 

(c) (±EOT^;b h-fev+b, (d)iit 
y’hT'iVi' — f coltStttt t*f „ 



10 102 103 104 105 


(hrs) 

0 4(3) K (LN55) (7)PoigSt^-fb 


■R 

■K 

t: 

nr 














,mm^:ycc = ioy 

Ta = 65°C,lF = 20 mA 











■■ 



- 

- 




- 







J 























J 







J 































J 




J 



J 



ol_I I 11 HIM_I I I NMII II .. I I ...I I 11 Hill 

1 10 102 103 104 105 


IS^B#Pflt (hrs) 

0 4(c) (ON 2170) role 



KS*K!fP.1 ( (hrs) 

0 4(b) (ON1114)roIc«»^-fb 



6.1.(v) □L-lf-tCSift'S JiSib' 

stciftit • Mil • 

fitt i±, j.-^- iz a it 

irmtitto rcosi**^^, 
jfft;/ —^ —i LT, ikeo J: 1 z t ^j-—*f—tz 
ti-fo 


® f£:fflllSScoiaitl±ft!ta^tc^1sSco*l. trot 
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SltAlfP$co50%t=Sr^ft« 


tr, tf*2 

Vcc —lOV, IcE(L)—5mA, Rl = 100O 


VcE(sat) 

PNIOIF IcE(L)=0.1mA 

L=5001x*‘ - 

PN102F IcE(L)=0.1mA 


**l± 5'>^xf>7>7' (eas T = 2856K) TIMSo 
7-f AiMSilKo 



Sig, OUT 


( A.fj fl' X) —J 

ta-*j -4- 

tr' ^ 


^---90% 

---lW-10% 


ta : an^w 

tr: ±#a#ra 10 %*> t, 90 %(;±#-t-4B#W) 

t,: (t;ttat*'f-7ftto90%*‘b 10 %i;T»1--5B#Pb1) 



Pc-Ta 


ICE(L) — VcE 


IcE(L)—L 



■nsn 




mm'&m Ta ro 



i^S_ 

iisanm 
rissaair- 


3 V V 



niifil 


Panasonic 
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PNIOIF, PN102F 
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Panasonic 


PN102 

'>ij =]>NPNx1-x h h7 


■ 4$ £ 

• <, GaAs 

• 00 ^ ^ ^ ; IcEo = 5nA (typ.)o 

• : tr, tf =,3//s (typ.). 


■ (Ta-25°C) 


m 

s 

. le ^ 

^ IS 

-*■ fi 

a]y^ 9 • 

X j 7 9nj±. 

VcEO 

30 

V 

Z1 U ^ ^ * 

^'-xHE 

VcBO 

40 

V 

X 5 <y 57 . 

au 7 9 Mr£ 

Veco 

5 

V 

X ^ 7 :$7 . 

^'-X'®J± 

Vebo 

5 

V 

Z3U 9 1 

Ic 

50 

mA 


Pc 

150 

mW 


M 

T„pr 

-25~-f85 

r 


Tblg 

-30~ + 100 

t 



■ m%6^ • 7t^aUif#t4 (Ta=^25‘t) 


IS @ 

15 # 



«5p 


mt 

ii^-WijfL 

ICEO 

VcE = 10V 


5 

300 

nA 


ICE(L) 

VcE = 10V, L = 1001x*' 

1.5 

3.5 


mA 

t°- 

A p 

VcE=10V 


800 


nm 

f-fiSft 


^ii;AWH,j(7)5o% tanm 


10 


deg 

. 

tr, tf*" 

Vcc = 10V, IcE(L) = 5mA, RL = 100n 


3 


MS 


VcE (sat) 

IcE{L) = lmA, L = 5001x*^ 


0.2 

0.4 

V 


> XXf > 7 > 7“ (^6;;”^ T = 2856K) 

*2 vf-> 7^ ^ 


-n« 

50 a 




td: mn^m 

tr: 10 %:b^c, 90 XizlM'Th^r^) 

if . 90 10 %iz~rmir 


Panasonic 
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PN102 


iCE(L) — VcE 



T*= 

25X 


1 





A 

1 



15M 

Pc = l 

SOmV 



Ta rC) 

-x $ VcE (V) 

3 U 5^ . JC. 

lcE(L) ~ L 

IcEo-Ta 

Ic 


JW 1 

OS ® L (lx) 




— 

nHBfiH 


IcE(L) ~Ta 



BHHB 
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Panasonic 


PN106 


■ It :g 

• : tr =3.5/is (typ.)„ 

• <, ±K-h^%-mznnix-$- h. 


m (Ta=25“C) 


II s 

le ^ 


# it 

o u ^ ^ • :l. i y 

VcKO 

30 

V 

3 u ^ ;^^|± 

VcBO 

40 

V 

JLi y ^ • r? u ^ ^%f± 

Vkco 

5 

V 

X ^ 7 ^ • /^'-x'fliEE 

Vebo 

5 

V 

aw 

Ic 

20 

mA 

=I u ^ 

Pc 

100 

mW 


T opr 

-25~+85 

“C 

<5^l¥iaiS 

T'stj? 

- 30--+100 

“C 



■ «»,W • (Ta = 25°C) 


m s 

f£ ^ 

* # 


mm 




IcLO 

VcE=10V 


1 

100 

nA 


IcK(L) 

VcE = 10V, L=:100 1x** 

0.3 

0.6 


mA 


A.p 

VcE=10V 


800 


nm 


e 

m&Km^mWo t 4 « ftJS 


10 


deg 


tr*^ 

Vcc —lOV, IcE(L)~l^^ 

R,,-iooa 


3.5 


MS 


tr*^ 


5.0 


MS 

17 w ^ 

VcE(sat) 

IcE(u = lmA, L= 1000 lx*' 

_1 

0.2 

0.4 * 

V 


XXT>^>X (fe£« T=2856K) T-ateo 
•^x-f y^'y 'i ^ateiasSo 



td: ans^K 

tr : ±#^M 10 %i>h9o 

t,: TsiBtw atv.m'f-i'itx, 90 10 


Panasonic 
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PN106 
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/In h 


PN107, PN108 

'>U^>NPN.1-n K 


n A 

iiS®® ; IcE(o = 5mA (min.) (L=100 lx «o t ^)„ 

: tr =5/<s (typ.),, 

PN108 1J ^ ffl 1.' -C fi-tI. o 

^iiTo-is-N-y y^mmo 


Panasonic 


! mm 


^4.6 + 0.15 



2-00.45 + 0.05 


2.54±0.25 
1.0 + 0.15X \ 


ifiW— 


(Ta = 25 "O 


^5.75max.' j ; Emitter 
2 ■ Collector 



PN108 


04.6±O.15 



Glass lens 


^3-00.45 ±0.05 


2.54 ±0,25 
1.0±0.15y \ 




05.75max. j . Emitter 

2 • Base 

3 • Collector 


Panasonic 
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TtNh 


PN107, PN108 


■ (Ta = 25”C) 


II g 

p£ 

^ ft 






IcEO 

VcF.= 10 V 


0.05 

2 

mA 


IcE(L) 

VcE = 10V, L=1001x*^ 

5 


15 

mA 

f - 

Ap 

VcE = 10V 


900 


nm 


e 

ail;A|--tB$cO50% i 4 ft)S 


10 


deg 


tr*^ 

Vcc~10V, IcE(L)~5mA 

RL=iooa 


5 


MS 


t,*" 


6 


MS 


VcE<sat) 

IcE(L) = lniA, L=5001x*^ 


0.3 

0.6 

V 


(fea* T=2856K) 
X ^ y -f > 7" y -f AilteHSSo 




(A^J^'Vux) 
Sig. OUT (t{itl'''n-X)- 

t4 


J—L 


i r^--9Q% 

JLt, 


td: 


Pc-Ta 



ICECL)—VcE 



IcE(L)“L 
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PN107, PN108 


I! 


iSHBHBBI 

IwmBIBb 




»(£« Ta (12) 

Ta (C) 



tr —ICE(L) 

tf —IcE( 


■■■IliiiH 

lllllllll 


VMS 



Jllltl 

llllll 


mill 


0.03 0. 

it 


86 — 




































































































:d\h 


Panasonic 


PN107F, PN108F 

'>IJ3>NPN* h h5>->'X$ 




■ 4$ ft 

• -7 7 y h 'y i > K- -f 7'T', t 

• : tr =SfiS (typ.)„ 

• 1 i¥T 0 - 18 ^ y 


■ (Ta = 25°C) 


If g 

le ^ 

a fS 

^ it 

=? U 7 :7 • X. i y 

VcEO 

20 

V 

Z3U ^ ^ • '<— :^%f± 

VcBO* 

30 

V 

X i V :7 • 3 w ^ :7'l:l± 

Veco 

3 

V 

i i V y • xl;l± 

V EBO* 

5 

V 

3 u ^ 

Ic 

30 

mA 

y 

Pc 

150 

mW 


T„pr 

-25~+85 

r 


Tsig 

-30~ + 100 



• PN108F only 



PN108F 


A4.6±0.15 



3 ^ Collector 
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Panasonic 








PN107F, PN108F 


■ (Ta = 25”C) 


II g 

le ^ 

^ # 


1i¥ 

Mci\ 



IcEO 

> 

O 

\ 

> 


0.05 

2 

mA 

itMM 

IcE(L) 

VcE = 10V, L=100Ix*‘ 

0.4 


, 4 

mA 


A.p 

VcE = 10V . 


900 


nrn 


6» 

1 

Sii;AWB#o5o% inis. 


40 


deg 

±^ms 

tr- 

Vcc~18V, IcE(L)~5niA 

Re= icon 


8 


MS 


t,- 


9 




VcE<sat) 

IcE(u = lmA, L= 1000 lx*’ 

i 

0.3 

0.6 

_1 

V 


T=2856K) T'SiJ^o 

X 4 y-f- > ^ ^ 4 





■Sig.OUT (iii:/J.^•;^x) 


J—L 



90% 

h----iW-io% 


-l-t, 


td; ans^F^ 

tr: ±#B#ra(jtlESi£*'f-7M<7) 90%ic±#-rs^M) 

t,: (*«**>'904 io%i;Tiffi-riB#m) 





Panasonic 


— 188 — 
















































IcEO (/^A) 


PN107F, PN108F 
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Panasonic 


PN108CL 

->'J=I>NPN* h 


B 4$ M: 

• : IcE(L) = 3.5niA (min.) (L;=5001x (7) ^ ^ 

• : tr = 5;/s (typ.)^ 


B (Ta = 25“C) 


m g 

p£ 


# a 

ou ^ • Ji-i 'V fMI± 

V CEO 

20 

V 

Zl\y ^ 9 ' X'SQE 

V CBO 

30 

V 

s-i-/ 9 ' U u 9W± 

V ECO 

3 

V 

s-l -y9 ■'<-xm!± 

V EBO 

5 

V 

3 w ^ 9M^M 

Ic 

20 

mA 

3ly 7 ^ 

Pc 

100 

mW 


Topr 

-25~+85 

V 


Tstg 

-SO--+ 100 

t 


! mm 



3 '. Collector 


■ «mW • (Ta = 25°C) 


m g 

m ^ 

* ff 

Baa 

u 


mt 

BgWSE 

IcEO 

VcE=10V 


0.05 

2 

mA 

itnm 

IcE(L)*^ 

VcE = 10V, L = 500 1x*^ 

3.5 

6 


mA 


Ap 

VcE=10V 


900 


nm 


e 

msAm^(05o% 


80 


deg 



Vcc = 10V, IcE(L)=5mA 

RL = 100n 


5 


MS 


tr*^ 


6 

' 

MS 

9 9tk^mi± 

VcE(sat) 

IcE(L) = lmA, L = 1000 lx*' 


0.3 

0.6 

V 


'* *)ISl±? >rxr > 7 >7" (&&m T=2856K) t^iiSo 
X't -yi-'y 'i /.rMSiasSo 



<?Vcc I I 

— Sig.OUT {j±i:^^NVWX) 

f 


r--90% 

10 % 


-t, 


ICE(L)7 > 


Class 

Q i 

R 

S 


IcE(L) (mA) 

3.5-6.0 

5.0-9.1 

>7.5 



i±) BStt (MIL-STD-202D) ««fjElJlll|„ 


u ■ anitp^ 

tr: ±#ii$ra 90% 

t, ■■ T»l$P4 90%*>f, 10% 


Panasonic 
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PN108CL 


Pc-Ta 


ICE(L) — VcE 


Ta = 25X I 

T--2856K_ 

. rrn l 


VcH=10V 
Ta = 25'C 
I T = 2856K 


III 


mmiSifK Ta ('’o 


IcEO ~Ta 




m 


L=500 lx 
T=2856K 


r. 5 

Vce (V) 

sa s L (lx) 

CE( 

L)— Ta 



ill 


) 40 60 80 100 





Ta (“O 

Ta (°C) 



^ A (t 

0 10° 20° 30° 

tr —Ic:E(L) 

innn 


lArtA_ 

tf — IcE(L 


inn 
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Panasonic 


PN109CL 

■>'J=i>NPN* S I'7>y7.5i 


■ # s 

• ; IcHu = 2 mA (min.) (L = 5001x <7) t 

• : tr=5/<s {typ.)„ 

• -sm±i‘^mmuficommo 


U (Ta = 25”C) 


m s 

le -t 

^ m 


r7 u . jL v ^mi± 

VchO 

20 

V 

.-7 u ^ 

V CBO 

30 

V 

JL z y • JU ^ ^Mf± 

Vkco 

3 

V 

x a 'v ^ 

V EBO 

5 

V 


Ic 

20 

. 

mA 

3 W 

Pc 

100 ! 

mW 


Topr 

-25~+85 

r 


T"stg 

-30'- + 100 

r 



■ (Ta=25“C) 


III] 

le n 

sfe # 

\ 


IBl 

mt 


IcEO 

VcE=10V 

1 

! 

0.05 

2 

aA 


IcE(L) 

Vct = 10V, L=500 lx*' 

2.5 

4 


mA 


Ap 

VcE=10V 


900 


nm 


e 



80 


deg 


tr*" 

Vcc = 10V, Ice,,., = 5 mA 
iRi. = 100n 


5 


MS 

Te$B#F^ 

tf*^ 

i 

6 


MS 


V cE(sat) 

IcEiu = lmA. L=1000 1x*’ 


0.3 

0.6 

V 


" itma rxryyy-f (gfis T=2856K) T'«£o 
"x-i y + y ry ^ AiilJJgHfSo 






J—L 


sig. OUT (ait)^'’'px) 




U : snBtP^ 

tr:Jh#B#ra 10%*>i^ 90% 

t, . 90%*‘i^ 10% 

fcT»t-&s#P4) 


a)i«tt(MIL-STD-202D)«ffifEl±llltT't„ 


Panasonic 
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(a^A) Pc .(mW) 
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Panasonic 


PN109F 


y'Ja>NPN* h 


B M 

• y y v h ^ ^ > F- 4 y°X\ 

• : Ap = 900nm (typ.)o 

• *. tr=8)ws (typ.)o 

• MM'^, t^fsM'l'io 


B *eS:^S:fc3:+& (Ta=25°C) 


m s 

p£ •§* 

$ ts 

^ a 

^I± 

VcEO 

20 

V 


VcBO 

30 

V 

' Mft 

Veco 

3 

V 

X.= y :? ■ ^-xmi± 

Vebo 

5 

V 


Ic 

30 

mA 


Pc 

150 

rr.W 

itif^iaiifi® 

Popr 

-25~+85 

r 


Tstg 

-30~-fl00 

°C 



B mm • (Ta==25°c) 


rm 

p£ 'Ty 


M'b 

(i¥ 

*A 

mi 


ICEO 

VcE=10V 


0.05 

2 

mA 


Ice(l) 

VcE = 10V, L=100lx*' 

0.3 



mA 


Ap 

VcE = 10V 


. 900 


nm 


e 

Sii;AW0#w5o% t ^ 4 ftis 


40 


deg 

±»0#p=1 . 

tr*^ 

Vcc = 10V, IcE(L)=lniA, 

RL=ioon 


8 


MS 

rmm 

tf*2 


9 


MS 

y i^ ^ ^ BSlD'irt 

VcE(sat) 

IcE(L)=lmA, L = 10001x*‘ 


0.3 

0.6 

V 


td: 

tr: io%7!;><^ 90 % 

iz±nt^^roV 

t,: rp$ff$r^i (±m'/M7i^^t’-^my)9o%;!;>h 10 % 

(cTi^-t-^NFr«i) 


iemtyy'fyT'yyyX T = 2856K) 


o Sig. IN 


son: 


9Vcc 

I (A^J^'‘7lyX) 

—Sig. OUT (iii:^^N7UX) 

? , ■ 


J L 



'90% 


tr-'- --t, 


Panasonic 
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PN109F 












































































Panasonic 


PN109L 

->'J3>NPN* t- 


■ # :g 

• l5!iJS : IcE(L) = 3.5mA (min.) (L = 100 IxCDi 3:)o 

• y h y'I ll'f'ifHMl, 

• kf—7 n"i" i i Ap = 900nmo 

• fS'^jJlS V' ; tr=5>(s (typ.)o 


■ (Ta=25“C) 


m g 



^ fi 

• ii ■■j9M!£ 

VcEO 

20 

V 

9 • 

VcBO 

30 

V 

Ji ^ 7 ^ . n U 9 9 MJ± 

Veco 

3 

V 

JLl -y9 • 

Vebo 

5 

V 

ziL'9 9miM 

Ic 

30 

mA 

yi'9ytM-!k 

Pr 

150 

mW 


Topr 

-25~H-85 

r 


Tstg 

-30~ + 100 

°C 



■ mmau • 5fe^fiD!f#t4 (Ta = 25”C) 


m s 

l£ ^ 

^ # 


wm 

** 

mt 

Himi. 

IcEO 

VcE = 10V 


0.05 

2 

ma 


Ice(l) 

VcE=10V, L = 1001x*' 

3.5 



mA 

t°- 

Ap 

VcE==10V 


900 


nm 

¥fil^ 

d 



10 


deg 


tr*" 

Vcc = 10V, Ice (l) = 5mA 

RL=ioon 

1 

5 


MS 

TI^b#P4 

tf*" 


6 


MS 

31-> yimniE*^ 

VcE(sat) 

IcE(L)=lmA, L = 500 1x*‘ 


0.3 

0.6 

V 


*‘ ±mit 9 y r xi- y y y y (feS« T = 2856K) -pUiK^ 
y^y 9-9 ^ i<atel£0ISo 


U : a^T-StP^ 

tr : ±mrii 10%*>b 90% 

ic±#t&a#ra) 

t,; T»S$W (*«»*'-f-^’(it^r>90%*‘b 10% 

cTlsi-taBSP^) 



Panasonic 


— 196 — 










»t®ot IcEO (//A) Pc (mW) 


PN109L 
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Panasonic 


PN110 


& 

• l@®*o 

• GaAs LED so-Sr^U^jiSo 

• : tr, t, = 3^s (typ.)o 

• ; fl = 80deg (typ.)o 


■ (Ta=25”C) 


m g 



^ it 

z] u ^ y ^ fliE 

VcEO 

20 

V 

au 7 i' ■ 

VcBO 

30 

V 

i S 'y • 3U7J'<E 

Veco 

5 

V 

JLi y ■ y\'-XlE 

Vebo I 

5 

V 


Ic 

20 

mA 


Pc 

100 

mW 


Topr 

-25^+85 



Tstg j 

-30~-hl00 

r 



■ «mw • (Ta = 25”C) 


IM g 

l£ ^ 

^ # 


wm 

*A 

mt 


IcEO 

VcE=10V 


0.05 

1 

mA 

itW^ 

IcE(L) 

VcE = 10V, L = 500 1x*' 

0.8 

2 


mA 

t’— 

A-p 

VcE = 10V 


800 


nm 


6 

sii;A#!i#(7)5o% 


80 


deg 

±#BtP^ 

tr*2 

Vcc~10V, IcE(L) —5 mA 

Rl^IOOO 


3 

10 

MS 

T^B#M 

tf*2 


3 

10 

MS 

3 w :S2!iSffi«E 

VcE(sat) 

IcE(L)==lmA, L=1000 Ix*^ 


0.25 

0.5 

_1 

V 


•'*i)gii^'vrxT>7vr (eaa t= 2856K) -r-steo 
*2 X ^ -y f-> r ^ AjiteHKo 


son 


o Sig. IN o Vcc I I 

^ (A^j^'Vi-x) —I I— 

■■ ^ “k i yp^ --90% 

i i—Sig. OUT (ai:/3^'VUX)_ijfI--.;W-10% 

JRl tj-rJ |4- ;l 


t, -- --t, 


td: ans#ra 

tr: io%*>f, 90% 

ic±#i-.6B#W) 

t,: (*«at*<f-7tt<7>9o%*>A, 10% 

cT»-rs8#ra) 


Panasonic 
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'<fl IcEO (//A) ^ 7 


PNllO 
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Panasonic 


PN111W 


■ It ^ 

•: : (5'=80deg. (typ.). 


■ (Ta-25”C) 


m 

§ 

p£ ^ 

$ IS 

¥ a 

r? u ^ • 

X5 

VcEO 

20 

V 

3 b ^ • 


VcBO 

30 

V 

J-i y ^ 


Veco 

3 1 

V 

x ^ / :^ • 


Vebo 

5 

V 

u 7 

Ic 

10 

mA 

- u 


Pc 
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mW 



T opr 

-25'-+85 

V 


Tstg 

-30-~4-100 

V 



■ (Ta=25”C) 


m, @ 

le ^ 

* if 



M'k 



IcEO 

VcF.= 10 V 


0.05 

2 

uA 

±v.m 

IcEd.) 

VcE = 10V, L = 500 1x*‘ 

4.5 

6 


mA 


Ap 

VcE=10V 


900 


nm 


e 

mSAmf(^5o% 


80 


deg 


tr*" 

Vcc = 10V, IcE(o = 5mA 

RL=ioon 


5 

15 

MS 

TI^s#Pb1 

tf*2 


6 

15 

MS 

3;!'iafn«E 

VcE(sai) 

IcE<u = lniA, L = 1000 1x*‘ 


0.3 

0.6 

V 


rxryyy-r (es® T=2856K) rillSo 


son 




J—L 


(A^J^'V^X) 

i /P^--- 90 % 

(X)—i-f,i—--;V--- 10 % 

‘j ■*’! r ! I 


: aMm 

tr : ±#8#i« io%i-h 9o%iz±f^-ti,mM) 

t,: {±K.m‘f-y'm<r>90%^‘h 10%icTI5|+^B#!@) 


Panasonic 
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PNlllW 
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Panasonic 


PN115 


->'J 3 >NPN*h f'' 7 >yX 4 i 


■ It ft 

• Sffi/to 

• <, GaAs LED : (9 = 35 deg (typ.),, 

• :tr=5/is (typ.)„ 

• ’*^4 K h' iy— y« 


■ (Ta = 25“C) 


II 0 

i£ ^ 

^ fS 

^ it 

UU ^ ^ ^ ^l£l± 



V 

3 u :^ • X'ttE 



V 

i= V 3^ • 3iy ^'3'SEE 

Vbco . 

5 

V 

JLi y ^ X'ttE 

V ebO 

5 

V 


Ic 


mA 

3P 

Pc 


mW 


■!• opr 

-25~+85 

“C 


stg 


r 



■ (Ta = 25°C) 


rm 

p£ '7J 

* # 


ISlp 
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PN330CL 
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Panasonic 

































































piN7fNh-7-r7r-K _ Panasonic 

PN331CL 



i±l) : 400nmfeex SiSftCfelt •$Jt¥l±100%f-to 

i±2) fzimr^iti>iot-nAo 

*3) BStt (MIL-STD-202D) «ffIE(3:|iIIT*1-o 

li 4' > ?• X r > 7 > y (ea*T=? 2856K) TilSo 

ASteOK (TSl#P,)„ 

Sig. In Vr I I 

td • IS 

tr: ±#8#Bg (itn^ A' if-? ft« 10% A'h 
90%i:±#1-^B#Bfl) 

tf: ?iS.(D%%A'^ 

10%lcTi!$t'5B#ffl) 



Panasonic 
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PIN 7Kh5^'T'7r-K 


PN331CL 
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Panasonic 












































































PIN 7fsh5^-f TT-K 


PN331CL 












piN7rsh5^-r7r-K _ Panasonic 

PN331F 

PIN/1-S K 


■ 4$ £ 

• ^ y ;u/? 7 -r- y o 

• 7*7 X-f-7 7 r ^ **7^ 7 T'f 


■ (Ta = 25r) 


II s 

l£ ■§• 

£ ts 

# & 


Vr 

30 

V 


Pd 

50 

mW 

mimm&m 

Topr 

-25~ + 100 

“C 

fS^iS* 

Tstg 

-40 ~+125 

°c 






1,1 


■ ‘ (Ta=25r) 


II s 

le ^ 

* f+ 


mm 

»± 

gisli 

Bfmiift 

Id 

Vr = 10V 


0.1 

10 

nA 


II 

Vr = 10V, L = 1000lx** 

4 

7 


ma 


Ap 

Vr = 10V 


900 


nm 


r *2 

ic 

Vr = 10V, RL = 50n 


50 


MHz 


Ct 

Vr = 10V 


3 


pF 


R 

Vr = 10V, A=800nm 

0.45 

0.55 


A/W 


6 

. 

Sil;AW0#c/)5O% t’iiPiS. 


40 


deg 


D 



□ 0.88 


mm 


)±2) +|!iD“pl±B'ti«iS, &#« L fzimTlih<0 t -li-^o 

“ *ig 1± ? > 7' X T > 7 > 7 (fi?aST= 2856 K) Tlfj^o 


x^ 7 7^ AjfflSBJS (Tia#,'lS)o fIL, 


Sig. In Vr 


A=800nm 

son 


i F 


Sig. Out 


t(j I 

tr : 7igmo%^^h 

90%:3±#'r^H#PBl) 

w/o\zyw-f ^'Am) 
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Panasonic 











PIN TTsh-^’-fTr-K 


PN331F 



Panasonic 
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PIN 7t\h5^'rTT-K 


PN331F 
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Panasonic 














piN/TNh^^-rxr-K _ Panasonic 

PN332F 



■ mmw • 3fe^WiNJt4 (Ta=25r) 



7 f->X-yAfltelSI»„ 


td • )S . 

9o%iz±nt ^ms) 

t(; TP^H#Pig(*®tA''k:"- xtttr)90%*' b 
lO%cTP$t4ii.'flll1) 



Panasonic 
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PIN 7t\h5''-Y7r-K 


PN332F 
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Panasonic 




























































PIN 7Kh5'-r7t-K 


Panasonic 


PN334 

PIN-1-- h-Sf-ft- K 


■ 4 $ ^ 

• mSf"! (iS5)„ 

• 'fv7.^y';-7-T-{ L /iift 


■ (Ta= 25 °c) 


m g 

e£ # 


# ii 


Vr 

30 

V 


Pd 

100 

mW 


Topr 

-25~+85 

r 


Tstg 

-30~ + 100 

°c 






■ • 3 fe^ 6 D 4 t 1 ± (Ta= 25 'C) 


m ‘s 

le ^ 



mm 



8f«* 

Id 

Vr = 10V 


0.1 

10 

nA 

itw^m 

II 

Vr = 10V, L = 10001x*' 

5 

7 


/iA 


Ap 

Vr = 10V 


850 


nm 


tr, tt*2 

Vr = 10V, RL=50n 


2 


ns 


Ct 

Vr= 0, f = lMHz 


6 


pF 

^im 

d 

SitAWB#«50% t 6ft® 


30 

_1 

deg 


>7 >7- (feiS* T=2856K) -fSl®. 

•2 : X 4 yi-yr:i''l 


Sig. In 


Vr=10V 

9 




)_} _ 


td*l >1 

_}^ K 
tr 


td'. ann$Fpi 

lO%i:T»-r 5 a#M) 


Panasonic 
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PIN TTNh^^-t'TT-K 


PN334 


]1MU 


Him MB 



« L (lx) 

®«/f V» (V) 

it«r£ V, (V) 

IL-Ta 

lo-Ta 



0 20 40 60 80 100 

ISIHiaS Ta (TC) 


-40 -20 0 20 40 60 80 100 

WMia« Ta (t:) 


tr, tf — Rl 


si I I I X,Y-0.« 




N\^Z=0inin 

— •"XT I 

\\z=0.3»» 


,Y Fiber 
X (jJlmni) 


,Y Fiber 
X (^Imra) 


0.1 1 

10 

0 0 2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

-0.8 -0.6 -0.4 - 

-0.2 

0 0.2 0.4 0.6 0.8 

nmm Rl (un) 


^ Z (mm) 

m 

m 

X,Y (ram) 
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PIN 7rNh5^-r7r-K 


PN335 

'>U =] >PIN^ hK 


Panasonic 




■ 4$ £ 

• 7°7 X-f 7 7 T ^ 


I (Ta = 25°C) 

@ pi 

0^mM^ _ 

_ 


le # 


Vr 

30 

Pd 

100 

Topr 

-25~ + 85 

T„.- 

1 —Qn^-L1AA 

1 ''*■& 1 

i_i::_‘.■r^ 1 



ly 2^ 

,2 54±0 2| 


active region i 


1 ! Anode 

2 ■. Cathode 



SEW • (Ta=25r: 


g 

^3 a 

pC 7 ^ 

* # 

_1 



Id 

Vr = 10V 

O.l 

10 nA 


II 

Vr = 10V, L = 10001x*' 

5 8 

mA 

t°- 

Ap 

Vr = 10V 

850 

nm 


tr,tf*" 

Vr=10V, RL = 50n 

2 

ns 


Ct 

Vr = 10V, f=lMHz 

6 

pF 

¥flt^ 

d 

*a:AWB#co5o% i ^ 5 ft® 

70 

deg 


*■ )feifl±y >XXr>7>7- (fiS* T = 2856K) TiilSo 
*“ rSS^a^tSiMSMfSo 

Sig.In Vr=10V 


Ap=800nin j | 

1 r 

5oa> > Rl 


U_ I I 


Mtimm 

±.mm io%c9o% 

rmm (c- ^ i$.(n 90 % :6^ b 10 % cTi^^t) 


Panasonic 
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PIN/Tv h5>'-rTT-K 


PN335 


K 
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B 
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3 

B 
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B 
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IIIIIIIIHIIII 
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■■■III II 


IIIIH 
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fSMiaS Ta CC) 
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PIN ;lvS-7-t'7t-K 


Panasonic 


PN3104, PN3105 

PIN* K 



■ mmflD • (Ta=25°C) 



•' Il = ii+I2 

fit, II, I2li;T / - KAl, 

7 > 7 > ■/ T = 2856K)c 

«l±GaAslg*y'f *- K (A=800nni)„ 

Valiry-KAl, A2ra(7)«fili„ 
a=|(Ii-l2)/(Ii+l2)l 

fit, )feAWUa*fiaj:1100;amWffig, »¥eaii, Il = I2U45agi-t-'5„ 


Panasonic 
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Rs (kn) Pd (mW) 


PIN 7t\S5J^-r7r—K 


Po-Ta 


PN3104, PN3105 



-W 0 20 40 60 

Ta iXl) 


Id-Vr 


mmi± Vr (V) 


Rs-Ta 


-40-20 0 20 40 60 80 100 120 

Ta CO 






























































































PIN TKK-^-i'TT-K 


Panasonic 


PN3107(N) 




Il = IH-I2 

(EL, II, I2{iT y - KAl, 

> y >y T = 2856K)o 

)t(l^:iiGaAs^^5^'M 7^- K (A = 800nm)o 
VaiiT/- KAl, A2rBlC7)'fl:fi#:o 

a-|(lLl-lL2)/(lLl+lL2)| 

fit, <9 lOO/^mCOfiM, Il=l2ll^6ii:mtt6o 


Panasonic 
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PIN 7t\h5^-r7r-K 


PN3107(N) 




































































PIN 7rNh57‘'f'7r-K 


Panasonic 


PN3108 

PIN/+X K 


■ 4$ :! 

• 7.^ j '7^ --y\ 


■ (Ta==25°C) 


m g 

... ■" ■"' --1 

f£ 


^ it 


Vr 

30 

V 


Pd 

30 

mW 


Topr 

-25—f-85 

°C 


Tstg 

-30~ + 100 







■ • ^#0D!t#ti (Ta=25°C) 
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mm 

m± 
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}£«)+: (ift-iifi ft) 

Vr 
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3p 



V 


Id 
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2 

nA 
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7 

12 


mA 
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8 


ma 
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Ap 
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nm 
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Vr = 1V, RL=lkn 


5 


MS 


Ct 

Vr = 1V, f = lMHz 


8 


pF 
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Vr = 1V, Va = 0.5V 
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kn 


a*' 

Vr=1V 


0.133 

1_ 



*’ Il = IH-I2 

(HL, II, I2I±T / - KAl, A2W)fe«iiito 


> 7'Ax > 7 >-r T = 2856K)„ 

)t»liGaAslg7tr^+- K (A=800nm)„ 

Val±T / - KAl, A2 5.1CO«fi3|„ 

*‘ a=|(I,-l 2 )/(Ii + l 2 )l 

fflL, *AStli*iiI4»J;1100/4m«ea, Il=I2i;^:-5ttai:1-^o 


Panasonic 
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PIN 7r\h5^-r7r-K 


PN3108 



285 — 


Panasonic 










































































PIN TRhy-i'JT-K 


Panasonic 


PN3112 

PIN* K 


■ 4$ ft 


■ (Ta = 25”C) 


II g 

m ^ 


# it 


Vr 

30 

V 


Pd 

30 

mW 


Topr 

-25~+85 

°C 


Tstg 

-30~+100 

°C 


■ • 5fe^0D!f#11 (Ta = 25‘'C) 




^ g 

le ^ 




m± 



Id 

Vr = 1V 



2 

nA 


II 

Vr = 1V, L = 1000ix*^ 

16 

20 



Vr = 1V,-I=900nm, E = lmW/cni^ 


14 


ma 


Ap 

1 Vr = 1V 


940 


nm 


tr, tf*^ 

Vr=iv, RL=ikn 


10 


MS 

Vr = 30V, RL = 50n 


3.2 


MS 

_^ 

Ct 

Vr = 1V, fi-lMHz 


10 


pF 


Rs*^ 

Vr = 1V, Va=0.5V 
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kn 
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Vr = 1V 


0.08 




*■ Il=I1 + I2 

(fit, II, I2U7 / - KAl, A2<7)7t«'«o 
±mi-Q-&9 > >7 >7" (fea.« T = 2856K)„ 


7feigl±GaAs|g)t5'''f *- K (A=800nm)o 
Val±r/- KAl, A2M««fi^o 
•-> a=|(Iu-lL 2 )/(Iu+lL 2 )l 

fBL, 100;<mCOl4S, Il=I2l;*6fiB2:t5„ 


Panasonic 
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PIN 7tNh5^-rTT-K 


PN3112 




























































piN/Ksy-TTr-K _ Panasonic 

PN3206 

2 ^i'j'>';=!> PIN/1-x K 



■ «men • (Ta = 25°C) 



TtilSlJfjfe? > 7'Xr >7 > T = 2856K)„ 

^ (^ = 800 nm) o 


Ri = R2 
rh 



Panasonic 
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PIN 7j\S5^-r7r—K 


PN3206 



Panasonic 























































































PIN 7tNh5^-rTT-K 


Panasonic 


PN3404, PN3405 


4^Wi '>U =1 >PIN. 1 ^ K 


■ 4t £ 

• • tr, tf=20ns (typ.)» 

• !-> : In=10nA (max.)o 

• SfflIItto 

• 'hM-7°y ( 7 7 y V 7‘), 

• ^ 7-(PN3404)<. 

• ^ 7-(PN3405)„ 


■ (Ta=25r) 


m s 

p£ ■§* 


# ii 
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Vr 

30 
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30 

mW 
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Topr 

-25~+85 

°C 


Tstg 

-30-+100 

r 


! mm 


1.8±0.3 
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V 

mMfM 
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uA 
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A/W 
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Ap 
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nm 


tr. t, *2 
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20 


ns 


Ct 

Vr = 10V, f=lMHz 


5 


pF 


e 

SiIA#8$«50%(c ir 


65 


deg 


> 7 >7(efii* T = 2856K)o , 
M@li¥>|!#U--4^'(A=800nm)o 



Ri — R 2 = Ra — R 4 


Panasonic 
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piN7nh5^-r7r-K 


PN3404, PN3405 


I 


20 40 
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iilil 

Hill 


— 29 





























































































PIN 


Panasonic 


PN3603 

6 -a-SlJ-V IJ3> PIN t- hi’-i*- K 


m n M 

• ®^'it;i®)S;S=0.55A/W(typ.). 

• y V h'y—i' o 


■ (Ta = 25°C) 


m g 

le ^ 

S IS 

# e 


Vr 

12 

V 


Pd 

30 

mW 

mffmm&m 

Top, 

-25~+85 

X 


Tstg 

-30~ + 100 

X 





■ «mflD • {Ta=25“C) 
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0.45 
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nm 


tp. tf *2 
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5 


ns 


c. 
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2 


PF 


6 

** AS|B#<0 50% (c 4 IIS 


65 


deg 




•* *i®(±y >rXT>y >7” (&/S.X T = 2856K)o 

TfT 7 o (fUL, Ri = R2—Ra" Fi4~ R5~ J^e) 
«l±#»»l^--^'(/l= 800 nm)o 


T+IOV 


1 ^ 



H 


=8 

in 

1 — 

R • 

i 

a 

0 



rfr Th 

Ri = R 2 = R 3 = R 4 == R 5 = Rg 


Panasonic 
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PN3603 


PIN 7nh5^'-r7r-K 
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PIN Tlxh-Sf-TTr-K 


Panasonic 


PN3610 

6 ■> 'J a > PIN * I- :!■ - K 


■ 4$ £ 

• :tr,tf = 5ns (typ.)o 

• : lD = 10nA (max.)o 

• iii{tffl4o , 

• -J '7-J 'r- V {v v -y V ^ A 7“)o 


■ (Ta = 25°C) 


m s. 

le ^ 




Vr 

30 

V 


Pd 

on 

in’vV 

mmm&m 

Topr 

-25~+85 

°c 

im&m 

Tstg 

-30-+100 



l.27±0 I I 27±0.l 


'J1.27V0. 

n? fhc 


J^f4 I mm 


1.8±0 3 


L0±01 





061^^ 


0.5 ±0.1^ 




1 ! Anode B1 
10° 2 ! Common Cathode 
3 Anode A1 
L /I • Anode A2 
5° r TrLT"75’ 5 : Anode B2 
4^ . _ , 'Al- g . Q^nimon Cathode 

7 : Anode A3 
b ; Anode A4 


IS3tSI5^>i 
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■ (Ta=25”C) 
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le ^ 
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mt 
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0.05 

10 

nA 
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mA 
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s 
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Ap 
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nm 
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5 


ns 
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Vr = 10V, f=lMHz 


1 , 


pF 

Ct(B) 


2 


pF 


d 

A*f b#<73 50% c ^7 ^ ft 


65 


deg 


m ^ > I- as* 0 


•' Atmii^yT'xf-'yyyf (fefis T = 2856K)„ 

7M^li7&^co@S§liTSf ^ o (ffi L, Ri = R 2 —R 3 = ^4“ ^5“ Re) 
(A=800nni)„ 



Panasonic 
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PIN 7tNh5'-r7r-K 


PN3610 
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PIN 


Panasonic 


PN3624K 

6 •a-a -> 'J 3 > PIN * h -f :t - K 


mm ^ 

• :tr, tf = 5ns (typ.)o 

• :lD = 10nA (max.)o 

• laftfitto 

• 7 C' -y 'r - V {7 y y h -f 7")o 

• ^7 7°MS 3°l; i'SiS'-^S/No 


■ (Ta = 25“C) 


rrn 

m # 


# it 


Vr 

30 
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T» 

X U 

30 

mW 


Topr 

-25—h85 

°C 


Tstg 

-30—hlOO 



*. mm 



1 ; Anode B1 
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3 : Anode A1 

4 : Anode A2 

5 : Anode B2 

6 : Common Cathode 

7 : Anode A3 
S ; Anode A4 
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53 <=* 

pC Tj 

^ if 
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mt 
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0.2 
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nA 
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0.3 
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nA 
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S 
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Ap 
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nm 


tr, tf*2 

Vr = 10V, RL=lka 


3 


ns 


Ct 

Vr = 10V, f=lMHz 
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pF 


6 

St AW8#« 50% tc 4-^ ft jg 


65 


deg 




«t4i7 >^"Xf >7 >7“ T = 2856K)o 

^|lJ^i4*IIIC7)LpJ^[IT,tf9o (fIL, Ri = R2=R3=R4=R5=R6) 
^^li{4#^f^U--+f'(A = 800nm)o 


y + lOV 





//F !>>■ 

1 

U 2 : 



1 Rsj Re; 

f 


Ri — R2 — R3 — R4 — Rs — Re 


Panasonic 
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Id (nA) 
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M 

• : 0.3 mm„ 

• : tr,tf=6/^s (typ.)o 
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indicating 2 S,o±o .35 
LED side P 13.0+0 3 
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iiJBTTxh-tZ^lt 


ONini, ON1112 



)ii^E(itaL<6) _ 

_ ia^8l(ita£W _ 

_ 7 _ 

3 1 ^ ^ i'thfjV.iM, _ 

Bmm is^PbI _ 

I ■■/ ffmnm 
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* ^ ai * ffll) OT « * lg:i)i¥ 1± Ta = 25 "C U± r* 1.34 mW/ “C 



■ (Ta=25“C) 


rl i 

le 

* # 

m'b 

mm 

M:i<i 

mt 

XMm 
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• ^ ! O.Smnic 

• Attl/j*-f-Fa1w^> 7 7“*fj£<, l¥1g«^t5;pt;ig-g-t-So 
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mn M: 

• ■y7°ff'!j:< , If®coltaiGat So -y t : lOmmo 
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10 

mA 


7 1-9 91 

IcKO 
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mA 

7^7 

Cc 

VcK = 10V, f = MHz 




pF 

imwi^ 

7V 7 9tbt!MiM 

Ic 

VcF=10V, lF=20nnA, RL=100n 

1.0 

1 



mA 
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* x-f 7^>X5'-f A(fSigK„ 
** Id : ^'t-at;i:=fcSXlifo 
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Panasonic 


ON1122, ON1128 


'f -y f-, 

I ON1122 *f4 : mm 


mm. W 

ONU22, ON1128 (1, t- yt, 


■ 4t ft 

• : 1.2 mm, 

• : tr. t,=6//s(typ.), 

• ON 1128 iiyhm''‘ y 'r-i^x-T') > h 


Mark for 
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& 
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Panasonic 
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RMit^ LT«|Stg^tou--tff- 

7tia6^^a«&'SttT^0#t:«s«L 

ito tsf+gm 
§ ::^SfSco 2/3 WTI; S n .5 r i; 4 L11 o :t 

;kSf§iiJafflfi®25‘c icfe-it nr i.>f 

to 

L. l!)f^|5H;4?§ilPI$nStcOt, ttfAi;+5}-^:Se 

(l?!lx!f50X50X7mm* 

>)tto Af$^i«ffitt(500kn~iMn)Sr^ 
LTCoJtilfe, f^*-&OtSitkli«'t'^ifeLTT^<'t 
fwflka, )5R, 

^r'figfflT$ VA ;u5?S;6^'^^tto 


o?i?s«j±i-1 r 

CT5fe§:T-XtTT^>'^o tfziS.< 

ot, >K, x-f 7f-vx*<i®, ftSiI,^ 

s, mmy'iy*'h<D^'o^i^’i t'%^ 
SeJt ^ fellv^ L S to lll0i:?lteffl®l!lIilS§15il^^ 
LSto .rc-et:^^ot 9 to 

®w -Hf i± t - t"> > X i;wit T rf^ 
e-h'>>Xl±50X50X7mmt:Jl± 
cDKTt>«)>7, tfz\izhtW‘>Sa(OZ.to 
®mWl-tm^tlfciZ°'y-k-y 

fflt^LLtto t">-t7MiT 
-X LTT^>'^o 

(DffitS:RI±vt7 l'COj£ffi:0eMLTT$'-A 

m^if ^ t: t-i.^ 3i It §1611 o 
@m?gX^7f-SI±0N«®, t'li-AVRiii OV 
1:^0 

(D#sif$U--t-'co^iE^fiti § t, Sigxt 

7^S(SUNlXSiC0S*t L.t'U J.-A VRi^ 
0Vi:^-7 tcco -7 TT^tio 



@ 10 u-ttit^ttailllffllEliilSSIM 
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1 . 


1.3. (Hi) 

(1) h ;i/ 

u—f'T'li, f- -y 7°(0S $ :^[6](7)iga ;5^5i:-ta 

znismimmMvh'o, w-nx, mo%(nixM^ 

i^ltto f- 7 7°C0fi ^ $) 

J; 0M4' <9 S -t*<'200~300;«m-r'to 

ftlcit-xT^N^Ufti^coT', h-f>T'oM;S: .5 

^Zt ^^^'-BTtgT-to16^220 
//m, ^KGaAlAsC7)®Jfl-^nA^'3.5,^Kp'v|-p'(7)?^g;5f 
A tl,Z(n^mi^l'-^'Am&H=Q.80fimX'^mifz 

i-)irA(r>mnxto 

q=4-=2L-4=1925 

Tn 


t’Si'Otto h;KCl.b 

tl •& Z<7) A AT''t'o 


t-^i■^(0-^^ ifcggcOfpiM (SiJcociifT-^feSjSK) 
’Ott, X h 7 ^ 7°;|;^t:m?;1t 
-tm^^m'rn. LX, f cOgl55)-/£ liXL- -f^jg 
b' ^ 7 4 7°«Jt/iltT'yK¥ffi^ 

- KcoSilW*f^+5)-4*fe, 

-To crwiSttlliicoipM 

Ki 5 *} S't'o 

- K(#iiit$yFFP) m% b ^ 5:: i i; *x' 

LN9805(7)TSS3Sl±»'g'O7tffl b 
jn~Fa7b ti" "C^ 4 fHija t- 
b rzt<xxmiJrm'mmi-m itto 

^ 17) itX^'t (TE 00 ^ “ K) o Z H ^yK 

±!ii'y^t^fMZttl, ^9O'0$EbT,®a; 

M±^'7f^ ll»J15 i, f «ftii —)|§ ic .b D I; Ii 5 
OSbAo c:^itiil±i9]jfei;@M5§ifeBSt:9-75^'#S )faT 
i-^4AJ6T'to g«l§9feiiSt53'C7)SiJ'g-(i'S9t^i:i;7 
TS; *9 , F > X'CONA ^ i"/)'$ < ^ S t 

(yK¥/Sa:fi9titl±*§ < ^*9 St)o *¥/«*: 

fi9tJ;tl±ai*4mWT-ib-J: f 80t^-to 


(2) 7 7-7 y-71/>(FFP) 
b - ^f'9feii; -f 7 xmmco X < »b 
^h^fzlib, mtn^W:r-i:'0, S-g-t:Sii;^*(^l- 
*5)£7i^''9 Srfe^itoFFPli; 
f :ftJt^^''°7yt-^7 i LT9t 

5^®^?I'J:S1- ntfI# b n s to if«®cai t: 15 

PS^7 7 KliNiyX7 7Klc7)PB^t;»inT, t 

Xhl/zx-f L T(-^S to MaattCOM^i- 

J;7T, fg'l4*W®|(f¥l±7 7 7 KlOf nt Olt 
%iS< 75:5 t 9fl5bnTtO, znuJZ'^Xitli, 

rS'ltlrtbiiAfe bti to m bjiftxijmiimffi 

lC0)f $bfSr?L, If:^75Wi.'ifflb3AJ6*t±^t 

<75'9tto fflbiiifebn^: < 757 

X,±ii^9-y Kit: L^^tiib t tot^f7t7P-tO 
15111:^7Tt, 

tto ii]ai* U-t'LN9825KT'ti,0.05-0. 06;«m, 
9fe(7)b.t^Jilb*^'|a§5l¥^tto 75:^ia]W 

E-AC0j£;7,it li?SttM1^WipSt:|igjib ito ^>5: 

5t>K^ 7tffi)tt'!i?S'lf.li:, 7K¥9?fa)i:5fi< 


(3) 

b - t'cOifcg|§rtg|5T'COfS«7tco^fifflf^ 
Sli, 9fcx.;f'7i/t'-OfS^ 

9^1^iMCt't—ISi: 
Sitt-li^) 0 i-bAo 5<7)Ai6, iUtt9feW7j<^::^[6] 
CO b- A 7 i/f X h Tfetbl'tJgffi t 0 JZ /£tt F>g*5 
i:fiMLtto Mji;:^[6](Ob'-A7j:/f X Mi, it 

dJltS®i:-(4ab i to EPib^5ag^|g9fett':6W 
<!:5: 0t ^ 0 S to 


(4) JtTgf 

—-f Srt'qlEiliil)bAi §, ^tffitli'E't 
btji;a6^t7'A<, BfPalcOl^lii bTMtbSto 

5 co^ft (ih * CO to) b r) A' p - +f coiiw t', mtm 

#5^®RIN(dB A1z)(Relative Intensity Noise) t|5 
h^ntto 


RIN = 


(AP)^ 

p2 


_1 

df 


[Hz-‘] 
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1. igtf±<7)Sj6^ 


cOi^b r, JfliSiJ^wis^ipirfo 

S/N = -RIN-101ogJf 


1.4 

1.4. (l) 

h F 7 > y X 0^:#[1]SS(±, ^'- xrjfTOT'ffl 
v'bn, ±Atiizj: n6zt ^nmt 
p7 4 y‘t ^ 
h y y ->"X Hi: t -fo 

(a) iiXm±:bfXytzt ^ * K P y 'y y ^ 9 (nti!,t)m 

f±.Vo*^'“V’ —:^(b)lif c7)3MH “H”H^- 

^ ito 

(a)CO[l]S§Tii, h P y > y X9PTr, 

(T)-^ y 'SUVce(on) i , M^kZZ) p y y y X 9 Tr 2 ^ ^ 
y SUVBE(oN)V)I10CO'5U'r?^:SStT--i>COH^‘t LT, 

(b) T'l±Vo^RR> Ri C0“OC0fflrin ij+x 

H i ;5fT' # 11 o L fz A^'yX, (b)cD (S ^A^yy y 


X 5' Tr 2 V) X U y 3X^ K V ^ $ 'ti' ■£ H <!; A^X' 

i,mmm<DBp^mA^'±^<^j:'otto $bt;*hh 

yyy'X9<7)^^^\Z, 

Amm ^nttA^', a * mu / m?;t li 

^mmm^m^izjziom^^^fzib, Ahh^y-yx 

9i:Zhb W[HllS*Ui: itISt 

a'Sliiaii (a), (b)wftsi:iiiiiiiss*u^i^if-r 

Vcc Vcc 




0 11 -t. b bxyyX^JWB^SIfS 


* 1 ^«raailS§*U<7)A:^4#14 



X l. y 3 )l. K'lrf. / Siflt 

laiaassssu^tt® 

“H” 

“L” 

74 y >; - X'TTL 

2.0Vmin./40//Ainax.@ Vm—2.4V 

O.SVmax. / —1.6mAmax. @ Vil=0.4V 

74H y 'j - XTTL 

2.0Vniin. / 100//Annax.@ Vih=2.4V 

O.SVmax. / —2.0mAmax. @Vil=0.4V 

74L y U - XTTL 

2.0Vniin./10//Amax.@ Vih=2.4V 

0.7Vmax. / —0.18mAmax. @ Vil =0.3V 

74LS y U - XTTL 

2.0Vmin./20//Amax.@ Vih=2.7V 

O.SVmax. / ““0.4mAmax. @ Vil=0.4V 

74S y U - XTTL 

2.0Vmin. / 100//Amax.@ Vih—2.7V 

O.SVmax. / —2.0mAmax. @ Vil =0.5V 

Nch. MOS 

it# TTLn y/^“•f-7^)^(Fan In=l) 

CMOS 

1 /2Vbb 


t'l i-AUilO-VccOlaMt^'U* 

corns 

h yy 

~0.7V/-IOOjkA 


1.4. (II) * b 

* b t- Kl±* P Py'y yX9tM9.tit 
thtlM'<^APb^K^fzib, Xtl'i y \z- 9"y xcoM'^^ 
FET^tfllgapc7)*i,^@fS^fflH^£.S75f*) 0 t to 

012(a)!:r"y 9 I X FET§rfflI'A- 

f5il ^ 7K L i i" o 

r AoXWJffltit LTWi-^T>7°^fflV>;tpin 
PDCO*^ttiii0SS&012(b)H^LSto 
<Dir — 7^y >y—y°Y4 > •&.*:, 


+ > x-ESSwA* i > f - y y X ItRi/kxm^ 

$n, < T'# SI-COT-, 

-f'HpinPD(DtB*ll>^$:mUi:^j^T'^ i to !)f3I 
$*Cfl±|§S[!Sjl:ffl t, Rf i a^-g-t-tt T0f • 
RfcD 9 4 Xy 4 !y9(7)m^^lt-tAi, 
fl^PsI;6^1i)|5g 4, COX', H-^ t-ti:rCfCOfl ^?* 

SLi to Z<xp^izAtlitAno^&ixmitX^Zt 
A^ht^ryxt ixim^myj^izifz4,(Dhm 
^^htltXo 
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1. iSH-iOTSitjS 



(a) FETffiffl (b) 

II 12 K(7)»:*:«5a0*S 


1.5 

i.5.(i) 

^itv 'i + — K, h h 7 > ->"x ^^ 

— K "j ^, Jfe U -t n >, 4^ S -t > 

ffm ^±—s:±m^mm, se*-tgr6]^$i45i' 

^#€LTl§jt, i-fo ^2t:ft 


m 2 %3fc-a3t«^Jiii|5ifl<^i-&t3-ti-15iJ 


ffl 

^ ± m ^ 1 

* * * * 


LN66, LN66A, LN66F, LN68 

LN166 

PN313, PN313B, PN323 

PN323B, PN328B 

*1:7,4 7* 

LN51L, LN151L 

PNlOl, PN107, PN109L 

LN52, LN152, LN172, LN122D 

PN108CL, PN330CL, PN331CL 

(AF) 

LN64,LN155. LN172, LN182- (SC) 
LN184, LN189L/M/S, LN671 

PN312C, PN312D, PN322D, PN3105 

PN3107, PN3108, PN3112, PN3206 

3 !-*.( 7 7(CD) 

kf-f-* t'.( 7 7 (VD) 

LN9705/D/P/S/PS 

PN304K, PN324E, PN3405, 

PN3610, PN3624K, PN7601 


LN54, LN5S, LN58 

PN150, PN154, PN158 

h -t > -^j- 

LN57 

PN147 

LN68 

PN168, PN268, PN268-(NC) 


LN62S, LN162S 

PN120S, PN202S 


LN122D, LN126D 

PN108CL, PN330CL 


LN125D, LN145W 

PN116, PN335 

LN124D 

PN334 

_1 

LN181, LN183, LN181LA, LN186H 

PN331F, PN332F 


1.5. (ii) 

lElSItiiilllSS ^ IMt-f ^ ±T'W?±^^rI L 

i-to 

(1) Bfmft 

^it t— }^'<n AtlM^ If is <k {>'4^ h f- 7 > v 

#'i4oTPm n^mmu 
JK«T-coif 14 , II]S§«b!c, IDI^JaHfiltcoiEH^i' 
Tik-M ^ht-fo 013 (a), (b)li: * h -t > -If CO tfj S 
fe =fc if'atasicEo co?as!f#'i4 T'-f- o 



(a) iUtWiS-filtfiFtt 

0 13 .-M--fe v-ff<7)ia«!i#tt 
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1 . 



(b) 

Ic,IcEoCOS)S»tt!±, 

1#i:lcEoli.^?aT'Ict:Jt^'T,« 
i'VJ' $ < T t, S«±# tth L, 
^ H ^ 7 > y X T-|±SfiB#t: Jt^T2lfJ?i®, 

z- <}y h> 9 4 -rrm 3 t < ^») s to 

t h h7 VyX^' «hFEliSS±# <!: i t l^tiJP t S t 

^jl^fSTtScOT', t h-t>ti LTOS.S^'ftli 

li»SUtoT/h$ < ^lOito 

Ic/IcEot'(i^ < (Ic+^t-SL*)/(IcEo+^i-gL^fe)t'^> <0, 

m L i 19 f to ^fSL^cOi^S <"/:46, 

ir^m±(ox<o iz< \.m 

iiit^miLfzn, -y 

t TSNik SrtJf •!> tis 4 ttnii'4 i ^i■^o 
^filfflt §k -t >tCoif'S-. KM 
Jt^f^co^) * v^^-S-coffi^itt'SNibi: * 0 S 

to KMt/f^co^c^;^'S-cottl*(i, 
**t-cOBt«vSIcEoiIUktti;^ i 1tc 
i±, :S'i-gL^fet)iijaoKMi;j; ^ai*iciiicEot mm 
W±t§<*‘9ito -Oii-S-crSNJtlilc/IcEo 
ti±^ < ,(Ic+Ic')/(Ic'+IcEo)t* * 9 , HKfSfti: 
Pf LTt+5-i;ccoct i-tt 

/to 

(2) t P h 9 > y X y CO^'-X^t-Wf^C^:^ 

^ k h 9 > y X ^'li—i 
t fflftcO£-Stt, / ^ x'M^^: tit^ 

(±^'- XJgtliffiia, n yf'-'yt5r iT' 
Bc#t#ito -;-x«t-i:JtAt«ffiMaiitg 


cti, atSflfejclFn W X i^m^bM'P I J t(lll4 
W (b))o L 7^ f 7 T, Rbe SriaS l-iMSt 4>Z.t.lz^ 

'^^[m:\zmisn&-k±\f^zt § * to 



(a) RbeI-J:-SB nlBijScoS'J; 



(b) RaEC^t-S 3 U 9 X^ScO^ft 

@ 14 


(3) 

t f- h 9 > y X X cotE^HfPsMti, t ^V 

7 !)' b t b b 9 > -y X X i:i^fzmt^MCcE<nWzp<0 

g MS to CcE^(CcB+CBE)XhFE i 4 OJ 

t<OT-, t=CcEXhFEXRLt-ifi®t'§ ito Ifcb^' 
7T, hFECOIac^tOlii', Rl^A§ < t'Slit'JS 
< ^ 0 i t o x”- 'J > b > X ^ tx)hFE (± 
•^t:A§c>(0-f', l6:«Ci|,gri00j«si;g< ^:i9St/i?, 
c'CO -T'HlEScofSft g is b^'± § cij,#, ^ 
tttto 2m<0‘S:-§i±m4^i:~mtlfz-b'yp- 

0 s to mi5izm^0rs-n^i&mwfi<z)-m^m 

L i to 


Panasonic 


— 430 — 






1. isn-±(^ig3ijs 


tr—IcE(L) 



(4) 

y^yytt-Y^i E<n 

^SNifccO, 

I'-t >•^f-li$ • §%±^^(r)mm, mpsij 

C0±^ $ PJ:'5TSNJ:b7i^''^h -SCDT', T'S -S/iW 
^ i/^SNJrE y > Z'tktfA'^'kW t i 

Otto h^'y-^izjz^mtryy 

■1-yyij- KosNiboibKL/cgm^^L ifo 



(a) iK(45k9Jl®» (b) / ?•*- K(0.5imn) 


S 16 »aj1^»»S6n'CJ:SSNJt 


Ixmm^^h-ty^li., «3tf:i:or*ii;!®gco?# 

hiiih^coT, mclxmmtt 

vmm) ^#it L T, -^ • ^±m^mm^nis. ^ 

L it nii’^: *9 f •^^^o ai*«-;t-5§SI#14co 
-f^^l2117i:/TvL4to h Hr 

V^liKM%lf^:OSI't^i;iSl£J:bf?!|-r 5 (7)T-, iil*'® 

fiDT^-To 



0 2 4 6 8 10 

*6 m d (mm) 

@ 17 !t!*«3!E-ffi«l4«i4 


(5) 

-y h^f^ifz-yyy 
fe •§ P t A^T ^ito X ij -y b Ijg^i^Sminifl 
!YhJzy^>rm 

X L /^r^gx ') 7 h X -7 X X t ^ t 

Xo 

El 18(a)(c(ix IJ .y Yyyhi>i^^t 

b X>X (iii b H' >XxXX) dOft^fi-l^rbttb 

flX#!t7iX U 7 bipS(c(i(rJ:bfi)LSXo I2ll8(b)p(± 
KSfJf^X b XxXT-x IJ 7 b 
L S X„ 
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Ic (%) 





SS d (mm) 


HI 18 (a) 


(6) # # , 

h-immsmtti*'"*5r 

(omtimht^&riito: ditiM-i!ii^'^mm<o5o% 
i-iSTt §Bfrs^ If, moTjB^r^i u 

9 ■; T LTo^cDAf-®Sfi1)-r'-to 

tfz, 

a», 

mm. u >^^ ;5)%T ts(Dr% 

h-b-g-lg^^^co 

L/i ^ 7°BO t 

C0i^>f3 i-to 

m-H-^fz-oTli, ±S^cozt1::i:mizts\.^r(t 

KtS’S: ■ -7 > 

J/cl±-b>-bWp°pa^ii:tLSt<, [e]B#i:, -feVb- 
tb 0 SI B01* ^ fc'i ffl 1-1> la 0 $r ife 

i0>, 0S&®lc^^^Li-ro 



a ft® ax (mm) 


a# B1 t (h) 

0 18 (b) 0 19 H^>'■v•ro^®wa:-(b!i#^± 

(RW»* h-fev-b) 
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2. t:fh7-’/U7.(Dmm 


tto 


m 1 

E » 

* j£ <0 CE ffl • ffl ii 

* l§ * LED 

tl ^ 3^ it ifT't) 

@Bi Bfl ffl it T--f^mmn, 

@a ii B m it T-)i^7'yf, fflftdff. mis«, s#*t) 

^ ^ ^ ^ 

)l m StCNCIf'^tUM, TV, VTR) 

u ;u ^ ^ 

^ - 7" 7 ^ h 

:7'' 7 7 It ± 

etc 

®^ > V y - y(xrL^, xr3>, §16$) 

@# tt B- -yi-, yi yitM) 

- i -(*®cD[fllKyx7i', «?t60ji3e«l95±5^4 4--K) 

®7 > ySO IS 4 >r'iTitSi) 

m i v> E ffl 

®[I1 SS "e y X - ;u(y:ff^T'\( xyu-f J---y h, LED^vx-^U) 

@t» ® tS il(1«¥*S4 U'-'^itii, 7 ri'yS'J liDtitii. yj >i'LEDru-) 

@7"7Xy.y77T-f ^'’(FA, OA^SS. 7 r > i', 7 r 4 >+) 


* 2 


E 'jt 

M jE (0 ^ • ffl ji 

# ^ LED 

®v ^ 3 > ffl(VTR,TV, XxL4-, y-7-, gis*, MS» 

@A F V. VTR*7 7) 

®it « X 4 7 y (SidSlWtSU, nm l»3E«il) 

®* h -t >-tfflitiiCxnyL-TVX^, ri—y, VTRr-7MaJ,x73-5^,^¥*l,7“';>y) 

4^ h • h 7 > y 7 

®it ■« X 4 7 »$6ii) 

it -t y +Kr'^ 7^ y-y, 7T^/''-t>y, t-hx hn4^, VTRy-y)|^ai, 

7 5 X-XV > h«||) 

h -t > y ffl ^ it(7n 7 e°-r'^ xy, yi^-y, x>3-y, «:!:«, yj > y) 

4^ h • 4- - K 

®'J -t 3 >(VTR, TV, XXU4-, y-7-, il))$, 1®» 

@it tt ® )t& a (3>yN°y i-x'^ xy, tf-r+T*^ X y, 7t4/<'; >y, 4-7’t4 ^^i-T'yx) 

@A F ffl(*y7, VTRy>7, ftiilMS) 

®-f , CD m(it*^xy-, Bi-t-ty-t) 

4^ h -t > ^^ 

®® j® ?]^(7D7 t°-r*-( Xy, i>3-y,3>t;"x-yJB^, 7"';>y,T^u-y) 

®s w yw-y,,«T-#¥, *7 7) 

^-fvy 

(j^ii a 11 fs yn3>(Xx-y, im 

^4 >y7i-x 

@0 » 'J L -(ssafi-^, «¥«, 5y>, ^-y®lW 
@ J B ^ itlgwa^S) 

^ <7) m 

®7 7 4 /'* •) y y(g»¥, 4«IS«. FA, OAtSS, n4«'7h) 

@7 7 'f -fe > FA, OAliS, POSyXxA, n^^'y h) 

®^Hr-yfEjciyXT4., f^mit7^-y7-, 5:#7 7 4 ^yyXf A, Jtiiff 
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2.1 

2.1.(i) Pl?lLED(DJt5ffl 

(1) r'^ 

flfet;7 y f-7°un-j>^(^f- 

X h n fOtto MmmLEDii 

swsLEDiim^^i^coifeig^iiiiRjga, aiE 

^cof--JW7 >7°. iis^cowCT^, 

uy hyy rcoftffl iz ^iibnt to 

t‘&Mmtmx>Mmmm:.mm to 

* - X T W t (7) X n 7 X ib’J; « 

>X-^/'>TM^SlX)f’-( '7X;wS^^(ri'(c 

LED tr T 7 I h u^';u/f > y X-- Xl± 

xr3>x>gg^^, iid* 
<7)yi<.'SL^M^^B^ t'i:.^^^hixX'^^t to fifeX) 

S-7'7^ hLEDIi 

nr^mm^t.tLx, mistswx > 

^'J'l^waj^x /f 7 ^ t^fijffl ^hXh'Ki, y U 7 > 

X*^ t- KSlBlie5«X)^"7XMi:LEDIi^X)|lSS 
■f i7 x^mrix)ji3Emi5S±3^^KS LT, i: 
Pim?tem^^: L i-^r Vi 4 to (HD 

^^®«X)ec#i?i7X H X'7 >X)/cto, Is]-#® 
±t:.|gl!lfflX)ICf-7 ft &-f*:(bL/iLED 

■t y i-J^X)^||t^g|§T^ XayXtU^'^PX- 
XS LT^fflftSnTVitto xtL^ X) 

16xi6i]^X)#t:t'^ xtU^ J- 

- 7 h (96X96™) 

t:mmmi:ffSfX'to 


aSHWiMr-f Kdi 



(2) ?/ftvi)Sffl 

fg:®dfeX)7’7Xf-7 X7 T^^''7i''a5^L,FAtSS, 
OAtS^lifelt 5tI8gSSX)jfefSMffll: LTiS®«X)<t 
-§-fs3^, '^mt, m/ 4 T'(/^') 

> XX)i!A^''?SlgS 5:-7TVif to 7°7Xf-7X7 
r ^ (0.15dB/m;66Onni)0ig;J|:^^|;|§jtt 4 DH 

«3tX)ig«gGaAlAsLED^jifflt^S, 

S:fcl± 5MHz]i(J:T% SOmtl-hWx r ^ /^fSj)i;5'''5T 
tgi: =i») it (02(a))o 

f X)f|feX)*f LvifSfflS LT«¥tSX)^ 7-tffl* 
if, 7 T X y 5 ') X)^^*jg, f; 7 XmLEDT 7 

^»X)1*® ^ 02(b)i:S^ L i to ia»*X)|tfeLE D 

ytt^ftO, tXtzmmtJi'^^tyX\>^tto 

i: GaAsP/GaAs (m LED ^tSffl L > 

X(LED7“'J>X)X)LEDT7-'\7 KX)MI§*''+tS 
-fbLooab 0 i to 






Bi 2 (b) m»si fjxgoimm 


Panasonic 
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2. XCOfSffl 


2.1. (ii) #^LEDa)JSffl 

to 

to VTR, XT-Ut, iTn>, Mats, gfl^^ 

Sto ^ifeg|5t: 

lipint h t — K 11 ^ 3 <!: i; t *9, ft 

ji^i^(~100kHz)7i?'5ItgT-to Ki-et 

^@?l^t-5-V^ 3 J;.3T, 

*t(E!3(a),(b))o 

Iff L 

fx-oo^) <91 t(ia4)o 
*9 Ott, Sffi5|?ffllJC7)^3li'SffIfftCOPB^T-t 
9 tOT', <"fs91 


2SC1318(S) 



@ 3 


^aSSIK+r^-f y K) 
*}gr6l 
*ai*/<7- 



boToito g3MSg®l±5~10m, fg9SjiSli2.4 
Ktf-v h/s-lMt'-y l'/s;!|f^ffl{(:$tTi.'Jto 
jLi-^ hn^^xftTijfjlt'^^bCTJAFvXfAi; 
I ^ T f O Ii ^HLED ^ itfg i L r r -f 

■flS^Vkn, 

>tt'fflV'btSto I115i;g> btOAFvXxA-x 
W/£fflf?!14/TTLito 

?5t^|-LEDI± ^ b I; i ftiijffll '> X -r A C7) t'C't ^) ■§ 
9tmx^ ■ytc09fcMi;i!£<fiJffl$faTi.'Sto 11# 
gi)#c0^jg7>-r-c7)$a 

fjs'j, igiixt*> nxhmtti 
mmTh<ottc ^bUftAtf^iff, 
<t"coK}e^iiffttfA'tt-t^fij* i'utffli-' b far 

l-'t to 




I 


0 4 #^43t$rax-Xfi5^->XxA^<Ojeffi 


0 5 i]/y<nfi,F->7.-rA^0It;m 
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2 . 2 . 

2.2.(i) t^vvy>vx^<r>iom 

tsh f'7>'yx^'liai(l»MvXrAC0tt{liSI5<!: 

iii^coia^7^ >T'c7)*aw 

fjsi ttAiim 

i^bcoffliltcii tS' ii PN102A08CL 

Si®, yf-CO^ili^ y Kg|5!:ife7T^/< 

T ^ ^<-b $ tri'S to 

yj' ^ A 7.X f/J' $ *•Srittbt § c7) 

ia*t1±«*fflnt' y hAi't'. « 
/f )SllfiS<7);^t.'^Jip;r, 1b^’^ 

KO^> •5ii3f * > t i L Tffl 1-^ b t-T 

to 

MIHcOBfl4 $ i;i.t)SL fzm7(0^9l<SM/mj. T 

V<7)»®il?g, :t- hx h 

h 7 > V X b ATJ to t H X h a -f 

li^¥» 16 Ir t h h 7 > '>'X X t'tttb L, 


UyXiK'jgLAct §, t-t/>SSc« 
'fcA>#§it^#ih$-tA.5«B)(;t-to Xhnt'cOAjM K 
t >y''-t7 yf h h X > vX 

PN121S/123S 

/126Sc03p°p@l±£t;x h nt'ffl t I T«p“p{t t A: t 
C0t*»3, *®S(±f AttQ, R, 5037 7X1;^ 

t(116)o 

S^mUT'liVTRtt-tWn- X-coS&I^JigcO^t 
aii: t h t- 7 7 V X X $ nr te *}, 
cOW.^ict'SjSji^co^'fb^fiJfflLA^tcotto AX 
Al^^S^Xt-LED (LN59) $ XiTV^ 

St (07)0 

'lt{bAfjlt>7“u-ti:fcviTt 1^7- KSco^t 

isttyf t<7>t#tii. T-AOa^ttki, ';-T b 7 

y t 7 X":A^<7)7"P-tc7)t7-t 7 
(-l£ < flJffl^ tTV^S to t b l'7 7 7XXX)n- 
7X HbAfjltCoALT, tlykf^^lJfflLArxyf 7 
;uy-AtU-t'X 7-^: t'COT 5 i-X'X 7 
t T 11 (08), 



0 6 h x hP^KOJtaSjajHIS 


Panasonic 
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0 7 



0 8 •7-r7;i--->-"-A0*S0 


2.2. (li) <1^ K<0j;5ffi 

t^hV4t- Lr^feir t6t- VA^ 

■yA'^^s^t-fo PN313,PN3231±TV(7>it'J^3 >ffl ^iJffl$n*1-o 

■^itmj-tirm^tfzt(nx% mM7o§mrM 

m<X>—oVto t i J; 0, g 

-7 K^ nri/^ii-o t lX<r)^L^^l&^A'’]j:A^y 

pin.'t: 7 t— K 'S C (!: IC J; *), iSMiEP ^ J "f",, PN3107!4— '^7t<^&LW.-^'y'*f' (PSD •• position 

(~100kHz)7!)f5Itgt5^;,7N';UXn- Ktf nS;«? sensitive detector) T'to f CD«ji(4ia 9 i:^t t 

ffl^l:^tTv^tt(ia3{a),(b))c$ bi;S®^nl5, f to Xdf-yb^fet' 

h^'y, v-7'j-t, 7^-K';-1'5 i"0^itS|5 ctOPlrtlcBSit^ t5 i, jtmiltiaSMfiat b 
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2 . 


V 20 - 


«ffi2 



msi 


1 , 




1 x= 

U L 

(n 

-X^J 1 

■"-J 

l)- 

UZ^.//J/J^ZZZZZ\ 


'8102 

II 


-OVi 


+V 


9 ?N-»-a4''rypinPD(cj:53ie^sfi»«iajw 


f n rh(nmmtT(Dmm-Kitm i r se^ ^ n, 

b b X *° 7 h 7feCO02|htfi 

3 1 i+0 

2 ^ilj 5^ 'f 7” (PN322D) 1± PI *^'-0 CO -g TfeM 1: ^ 

iu $ nr fc 0, r x y h 

iffii*T-;5'HCO.+,fi«»co#i;J:^r 

X4^°.y hytcOfiS^ttaiT'^ sto 
ifeip^COCD, VD, S|±il7 7^^L-, ytfXT'f 

i LT^a-flJ^’ ^ y{4, 65}-ilJ)cOpin^1^ h 7M + - K 
yfflv^btxi to t A X'7 ■h'-hU.WA'&ttzl'-t'it 

i'S;^Lrt°vi' -s i mu, 

•§-'Sifeg|5cOdi*^UJ;'9 h 7 7 4> 7"teJ;t/7 +- 
?;;->> X'X7- &|#aiLTc^ti-of?!lxlfPN316C2 
liCDffl ur,||§ L tz t COT-, -grit^Pli6^1 IJ $ nr te 
0, 3li'-A:^itc07tf:^Ufflc^bli* t(lllO(a), 

(b))o 

llll(a)li 4 5->fIjpin PDU J; 5 ^ 

^L tCOT-r o smi-Mtimmitr -1 n ® 11 

Scofigttiiiy^tgi; * *} i to 

llll(b)li;^55-ilJpinPDtc 1 5 1 7°t ^ y!; v 7 x 
^COlSfflcO— f^iJT'to 

y r 4 PN331Flii^»y 

4X'^^*t4/;*cO'>-;vKJSt-'7STto 
f - 0 V Xffl U 1± $ b t; n - 7 X MbUitJ* L /; y 

4 7"(PN335/PN334) tfto^pfb 

$ to 


y 'J zi >4-^ h t4 t - 

X\ ^fglCI±GaAs^^fLED(940nm) t b GaAlAs '51 
mLED(660nm) tXtiJBX^tt. tMWF-ttr 
/ < 7 > '> i t b y 4 t - K (APD) ^ ffl c Me tt§0D 4 
itmt i iiS'J i;, ift^SLEDi pint b y 4 t - K S:ffl 
5' 0 > X;5M7 ^ X t - b y< - -> 3 > 
(OA), t —-A t — b yc — 7 3 > (HA) <0® U i: G 
o T fir L ^ rpif ^ 14 t (O i; ,© b n S t o 


f 4 X 5^ 




h ‘j y 4 y y 

a*«# 


(b) 

BIO CDfflt'7 7r7y<0#fi£« 


imm 



miHa) 4^iiJpinPD(Cct55fe,'^fiS^t±J«f#t4 
(PN3405) 


Panasonic 
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2 . 


X-f y-f- 


S« :3-AS!«*L-p»fg 



LED(^^f) 


LEDCsrtl^) 


11(b) 


2.3 

2.3.(i) 

vxtacotv #'^i-fhi;*.tJSLT, [§]te 

n, i" ^ rv 9 ;i/-rft?|iJT 

A ij )l'J-y-3-9'ti^h'0 i to 

I1112i:-^’ y 9 ') 9 y 9 )yx- y n — 9"t 7 tv 'J j. 
- f-J^>3-5^co«gS(;^^t S toNCSijpcoiftlS 

«, to tfz, iiij 

->-t >xSi)f9[I]S§T'05'^ 

S V yia'^'9>^^^$Sct L Tt h -b y-^A^i^hhX 

to 


laiSiitn-y X7^coeffl<?!lt='to 

>t, V K« f- V 7 9{i 

Strati-fevt, hy-y9Pim±cr>itmi:^&t^fz 

ib<7)-i yf-’y 9 X-k'y^t L <; tT S to 

h 7°U-ti;at.CO 

t h-t > <3 to U3-Kt^Xt# 

aj, HI 

14t:f OlffiStf^y^^LSto 


t- K 


3 tv K 
4*' h -t > -»f 



t- K 

4 tf / Ki-^ h Hr > -^f- A B C D 


h h t > V X 5- 


(a) ^ > X 'M > ;ux> rr- y" 

-* (b) T 7' V '; 7. - h -X- > ^ 



h b 7 > V X ^ 


.an«#) A?.] jimuinruuu 

B^ij jinjiTL 


12 ffy-(tiJi'xyzi-9'^<r>mm 
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SSiAftSLED 



0 13 7P'ye-f-V:^'7'^rojSffl 



0 14 h7’U--'V'NroiEffl 


Panasonic 
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2 . 


Ac fecolUKfllfJTt o 

HimtliglSIi, xtf-Kj'-^'Ai'b^ilSLAc'A- 
7"JKA)v 3 ^ > hgpux <) y h ^IJttAcTOSr^r) 
#StT, 2{@CO.+ h>f >5'7 7°7(ON1102 x 2)T% 
miSKt i f ^ ^ o T S-f o 

^ 7 ;f' h'! 'yf'y-ff' ^mSAm'‘-fti 

^ cfc 9 i;geai-Ax|f®lE:^|^c7)¥!|g!|:6^-r|t * to HI 
iKt'SRISict'jTt >, t7$nA:ft^i±, it* 

-> i s 7 (- 1 - 'J a;*ii]s§i;a* l ns to 

fcDf^, cpu^sg«i^'°;v 


n, HltKmficoj^;|;*i, fet t>'t V'{y9y-f9 <n\t 

ai:Bea:75'WT”to 

-hW±<r)^^9') 

SSWfSni-^Ti-^S to 

Hieii, -t <. *55- 

)l?Sg!|#'l4^t'7ON1112(lF“20mA, Ic>300M) 
<-'AcSiP6^4[l]jf§t', t h h 7 > y X XCOf^^nit 
iftiHiffl f- 7 > V X X 4#M L T I,' S to 
•fitfBJA)''t h r- U 7 h 7(7)^'g'(i, A>'' 

5E^in5Mffi, VcE(sat)t'0.7Vi«< ^*)Sto 


+5V 





S&Ui/'fiux 


m 15 



m 16 .1-x h l-^>v:^^ai:^<7)«|2ll|5I*& 
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2 . 


2.3.(II) h 

' iai7C0J: 7 

-t >-f -fo 

Jljtitco h-p-?lgtcjSb-/;)l^c7) 
WS^-b>•^^r'^t^t5L S-to 
illSli P 3 - K(7)®PBmaii;)Sffl $ nr •5f?!)T' 


to P3- 


t- ^ 1 ■ 


COX\ ItaifiS, S/N^±lf5/iS6t;|^0.5fflml|lSCOX 
')-y h hiifzy^'y y'y -7 

^ Xn3 >fc:°i-5'icoiii!)i:J:'0, 
iij I 76f-/D X'X A § i 1-0 

iii9i± -f')xj.t mmt h-tyti:nmLfzm 

=n2Sin«2 ^lijffl L T, 7j^4'b -5 i; # i ^ i: § 

3c75|gll4fijffl LX, 5>fi, ify ') y * i"cof±Al: 

<DMm, ms^ <b'W7K«siiffli;5f-r'§ i t. 


(/KSh) (^KffiT) 


4^;x«- 45 ;x, 

(X'JXa) ' (XIJ^CA) 



gW»-+ H-t v*i 


0 19 

A°- X 7';i.vTR^ ij-t-yht-tyzj-rxim^ 
Mmi~^=-JxMmtyti:')-)i-by^y !,r®ii 
tzm^m2(ir~t^Ltto 3fElcOON2160T'@|E:^r^* 
tximmi<r)\t^^i^i:^>lXT--fij^y 


Panasonic 
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2. :t7"KxA''rX(7)]E5ffl 


1121l±7 7^y i'), t'X\ 

9 iJ- KCOJ: 7 1C, 

7 T”^'T'ttait •& i, s/NC^t^Bft L 

h^'y^A'^$-<i$.hiitto 

tt nffMW-itii * <, * h h 7 > V 
x^'icii, B§m?tIcEo^ilt;6<'f;1tn^l±-f'T't7!if, ^ 
Pftcii, -t>-ifMiaco«||(cj;-5S#'+it^5't-gL^lc 
J: -5$ n•§ /z to, S/NTi^'fST L J to 
L * *^'-5 T, ^^ttffit'COS/NcO^,ilf'- 
i-'T, 

to 

iH]Bi)f^-7 - V > i L T, 

LED<7)^±lhi]0^^mt, fetO-'Wl^toT^ 
i'co h 7 t;u ^sa:: ^ 4 v'Sejt;5f'£:>|?T'to 


Vcc=5V 



2,3,(lii) f^KT^tyU-^r 

tthT-f 

Z<Dfztb, miL^COm’5: 
■5®)±, IfiffilHlSSfelW^ >5’7x-Xi LTffi? 3 
i**'T'§ito 
s A, ft 

7^X^*tc?im75^'*'9*to 3ca, 
fE3St§, t * <, yu-, 

Xtto tlT, tthr^v 

(DtiUdlSSco^ >^'7i-x 

tthT^ y X 


o 7 > tf zL-5 i-'coAth^lHlSSi L TcofflitT-to 
v^XDX/f-yt coit^ ^fiillil 

SSlcv^A^^-^, jilcf^IlHISScoaiAft^t-^-^' 
tv i^/^ K^Igttit'S^'g-, 3(7)r^yu-5'& 
iht^-ilctoT HIKPbI i:^ymx ^, ^^mWKX) 

t ft# t to X'7 > FVU- 

tf'4 b ^ I-^ ;^Z <6, C t -5 If»i!s|#<0|g^ 

tJip±t#ito 3C0t 7 f'T-f 

y F-^'coSS^IStgcT)— 7ii^iJto ia 22 icv 

^ XD3y t'’jL-3'AAai:blllSS^cotc;fflf?!l^^L 
ito 

(2)llf$:y y-(SSR) 

i'ju-xmm-r ^ t, mscofitiict 

O f f ^ t # ^MMt ^ 3 t 

^'*•9. j«*^«7iff y t*<, 3i«^^i§^L/z 
0 , tili 1 : fits l> t^ 4 # X ^ ^ Fp^S f'^ b i 

to tD7DX:;^^i:li3c?Smfff-t'nl:l±5Sf#t' 

r-yxi, 

xcox't 7t>X'«#g^to-t'nxax[lIf§f e« 
b)c$ to r ^ y M0 

^:fflj^lcjibTi-^*to 

E1231c3CO-b*nxnx:^^(7)|SIft'; U-msSW 115iJ 
Sr^bito y b-5'i bTt^ y x^?aiyj5' 

^ t^tJfflt tlf [IlSSWfiKfJ: y $ t i to 

7 > 7“o ^ > • f 7 *ijffli, 5 '> 
>, lits^r ^'COA-5-W|iJfflI|C3C0|Slfty U-f# 
SL-70^, y * to 

a«6y *«) # t'Jt*ro?* * 5 Jiman i r y f' 
A0S§i CO ^ y 7 i-xt:ii, tt'pyyyx^' 
{liJjcor^ y \y-^xyc:^X't^^', iftc-^xn -yXlS 
?si5:i;i^ffibT«< TTL^ 
ici±. ftjScottpryyy-c?f''£'Si^:ysto 
PiNt^h tt t- Kai:^<oftiiSr ^ y F-1 
■5 i:, '"t'tt ft^co 5MHz|igCOl£^«(7){t-^fEjM 
ftHgt't(12124)o l^lftCAji^-'Vyxfgj^dlSSi: t 
fSttito iSjST-^-y u-tii, 3coj;7t:7y 

t°zL-tJg«g5. MIffl«?|coyAypai-( y t7:t. 
-X, f-tfssiyXTA, ^^°;^Xlts^lJftI$r^f^; 7 
x-^yAyfUttb-t^ ft 

ffitaxit (025), 026, 027(cflfecof&fflf?!)$r 
S^LJto 
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ON3131 ON3131 

ON3161 QN3161 


0 22 -f >^17 x-7.m^ 



0 23 iza7a7:$^B1*'Ji'-mt& 




ON3I13 

ON3131 

0 25 


r7 -. h V > V X 



2.3. (iv) 3>cyr-<y^J.- y h 

7°7X^y^7T'f y i- 

l§jfct;GaAlAs^gLED(LN122y '^-X) 
K(PN330y 

feO, Miy 4 OA^FA 

E<n±m^imm to 

^3^,7 9 ^ V :x- )V tit7 7 '{ ^ Z 

') > 9-^7 7 

t to ^.9 9 liffl 

iii;fS b-^ $ nT v' S to, Ill27i: 

^^') >9 9)mf&mimiii-. 

■i /<tt7X 7 T ^ ^'^■y JL-;1^ 

1 51 • -SftEIfSgP S:—f$ft: L *lH]JfSt y j.->l (TT 
L^tb^) t) ^OD'ft $ tT 53'*9, feicijiSy^, 
UtSbTffiv^tltTv^J to fiSMttlfllKtilllL 
§i i b i;, 7>9~y^A 

0281;. fEjMSEHi:fflMi;)*bi 
i to ^Sli§SI(~100m)li;7°y X ^7 7 7 
i;, 4> • ftSBUdOOm-lOkm) l±t7X7 r 
i;tttnTi->Sto t7X7 r-^^<ffl*^(LN183, 
PN332F) li *”7 X 7 T ^ ^dGISO /125) i 

^ t 3 T t> O, 9 9U § C7>5c.t)* t $ 

to 

9t7 r ^^^■(7))*ffl<!: LTli, zcoUklz^mHifij 
■•/ ^■9?7 7 y{'^^'yXrt^h 9 Jt„ 
-^-7 ij-rt xo^tib (029) 

ty h^'y- if/•:< x*tt;5s'||Al< 


Panasonic 
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no 







LN21 

LN21RPHL 

LN27RP 1 

LN29RP 

LN161 

- 

PN304V 

PN3404/3405 

LN21CP 

LN21CPHL 

LN27RCP 

LN29RCP 

LN163 

LN162S 

PN308 

- 

LN21CP-(L) 

- 

LN27WP 

LN29WP 

LN164 

LN64 

PN311/KN 

PN3107(N) 

LN21MC 

- 

LN30 

- 

LN9707 

- 

PN311H 

- 

LN21RP 

LN21RPH 

(MEL4720) 

- 

LN9707P 

- 

PN313F 

PN313B 

LN21RP-(L) 

- 

LN31 

LN31GPHL 

LN9710 

- 

PN314K 

PN3404/5 

LN21RPTV 

- 

LN31GP 

LN31GPH 

LN9710P 

— 

- ! 


LN21RCP 

LN21RCPH 

LN31GCP 

LN31GCPH 

LN9805 

LN9705 



LN21W 

LN21WPHL 

LN3lGCP(u) 

LN31GCPH 

LN9810K 

- 

PN321C 

PN3104 

LN21WP 

LN21WPH 

LN32 

- 

LN9815K 

- 

PN330F 

PN331F 

LN22 

- 

LN33GP-(L) 

- 

LN9820K 

LN9830 

PN3201 

— 

LN22(DT) 

- 

LN37GP 

LN39GP 

LN9825K 

LN9830 

PN3205 

— 

LN22-(L) 

- 

LN37GCP 

LN39GCP 

LN123DF002 

LN125D004 

PN3603/H 

- 

LN22S 

- 

LN41YP 

LN41YPH 

LN124D002 

- 

PN3608 

PN316K2 

LN22W 

- 

LN41YCP 

LN41YCPH 

LN125D002 

LN125D004 

PN3608K 

PN316C2 

LN23 

- 

LN51FT 

- 



PN3611 

- 

LN23-(L) 

- 

LN51LT 

- 

PN103 

PNlOl 

PN330CL002 

- 

LN23RP-(L) 

- 

LN61C 

LNI82-(SC) 

PNllOW 

PNlllW 

PN330F002 

PN335-004 

LN23S 

- 

Z 

o 

LN76 

PN112C 

- 

PN334-002 

PN335-004 

LN23SR 

- 

LN120 

LN122D 

PN204 

PN207 

PN335-002 

PN335-004 

LN25 

LN25RCP 

LN122CAL 

LN122D 





LN25D 

LN25RP 

LN122L 

LN122DL 

PN302E 

PN312E 

ON1631 

- 

LN26D 

LN26RP 

LN123DF 

LN124D 



ON2631 

- 

LN27CP 

LN29CP 

LN125 

LN125D 

PN304C 

PN324E 

ON3632W 

ON3633W 






I 

ft®B°B 





LNIO 

- 

LN122F 

LN122DF 

PN268 i 

PN268-(SC) 
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LN452YP 




LN252RPH 


LN352GPH 


LN452YPH 

mettm 



ALN252RPX 


ALN352GPX 


ALN452YPX 




m 

° 3. OX 7.0mm 

LN2I6RP 


LN3I6GP 


LN4I6YP 


LN8I6RP 


LN2I6RPH 

m&im 

LN3I6GPH 


LN4I6YPH 

mBi&m 

LN8I6RPH 


° 2.7X5.7mm 

LN249RP 


LN349GP 


LN449YP 


LN849RP 


LN249RPH 

mmitn 

LN349GPH 


LN449YPH 


LN849RPH 


ALN249RPX 


ALN349GPX 


ALN449YPX 


ALN849RPX 


° 2.5X5.0mm 

LN2I3RP 


LN3I3GP 


LN4I3YP 


LN8I3RP 


LN2I3RPP 


LN3I3GPP 


LN4I3YPP 




LN2I9RP 


LN3I9GP 


LN4I9YP 


LN819RP 


- 

LN2I0RP 


LN3I0GP 


LN4I0YP 


LN8I0RP 


LN2I0WP 


LN3I0WP 


LN4I0WP 

mmm 

LN8I0WP 


a 

° 2.0 X 5.0mm 

LN248RP 


LN348GP 


LN448YP 


LN848WP 


LN248RPH 


LN348GPH 


LN448YPH 


LN848WPH 

aSfiAil 


LN242RP 


LN342GP 


LN442YP 


LN842RP 


LN242RCP 

m&mm 

LN342GCP 


LN442YCP 




LN242RPH 


LN342GPH 

itmim 

LN442YPH 

mmm 

LN842RPH 


LN242RPL 


LN342GPL 


LN442YPL 




ALN242RPX 


LN342GPX 


ALN442YPX 

1 

ALN842RPX 


° 2. OX 4.0mm 

LN25IRPP 


LN35IGPP 


ALN45IYPP 

1 

LN85IRPP 


LN251RCPP 


LN35IGCPP 

mnmm 

LN45IYCPP 


LN85IRCPP 


° 2. OX 3.0mm 

LN260RCPP 


LN360GCPP 


LN460YCPP 

1 



ALN260RCPX 


ALN360GCPX 


LN460YCPX 

geigaj 



a 

° 1.8 X 5.3mm 

LN2I7RP 

5SfetS«4 

LN3I7GP 


LN4I7YP 




LN2I7RPH 


LN317GPH 


LN4I7YPH 

mmm 



° 1.8 X 3.5mm 

LN2IIRP 


LN3IIGP 

mmm 

LN4IlYP 




LN21 IWP 


LN3IIWP 


LN4IIWP 




[E 

° 1,8 X 1.8mm 

LN265RP 


LN365GP 


ALI\|465YP 




LN265RPH 


LN365GPH 


LN455YPH 




B 

° 1 .75X7.0mm 

LN220RP 


LN320GP 


LN420YP 


LN820RP 


LN220RPH 


LN320GPH 


LN420YPH 


ALN820RPH 


"" 

° 1.75X3.9mm 

LN275RPX 


ALN375GPX 


ALN475YPX 




B 

° 1.5 X 5.0mm 

LN229RP 


LN329GP 


LN429YP 




LN229RPH 


LN329GPH 


LN429YPH 




° 1.0 x5.0mm 

LN224RP 


LN324GP 


LN424YP 




LN224WP 


LN324WP 


LN424WP 




LN224RPH 


LN324GPH ' 


LN424YPH 




ALN224WPH 


LN324WPH 

emf/AH^ 

LN424WPH 




LN224RPL 


LN324GPL 

irntm 

ALN424YPL 




ALN224RPX 


LN324GPX 


ALN424YPX 




LN268RP 


LN368GP 


ALN468YP 




° 1 .OX 4.0mm 

LN233RP - 


LN333GP 


LN433YP 


LN833WP 

a^iA^ 

° 1.0 x 2.0mm 

ALN28IRPX 


ALN38IGPX 


ALN48IYPX 


ALN88IRP 

m^iiAm 
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m ^ Mt) 



U'y 

pn ^ 


y')- 

R°0 ^ 


T>/< 

p°p ^ 


^ lx > 

tjp 

V 

lx > X'S 

M 

m 

% 



LN244RP 


LN344GP 


LN444YP 





LN244RPH 


LN344GPH 

mmiA%L 

ALN444YPH 




° 2-1 .OX 2.0mm 

LN245RP 


LN345GP 


LN445YP 




LN245RPH 


LN345GPH 


ALN445YPH 




n 


'^4.0X4.5mm 

LN2I2RP 


LN3I2GP 


LN4I2YP 




Si 

^3. 5 x 5 .0mm 

LN226RP 


LN326GP 


LN426YP 




LN226RPH 


LN326GPH 


LN426YPH 





LN228RP 


LN328GP 

»&)£« 

LN428YP 




m 

-^2. 5 x 5 .0mm 

_ 

LN227RP 


LN327GP 


LN427YP 1 




LN227RPH 


LN327GPH 


ALN427YPH 




<® 

^2.0X2.5mm 

LN235RP 


LN335GP 


ALN435YP 




LN235RPH 


LN335GPH 


LN435YPH 





* 

$ - 7' 7 < [' 

LN01201C(Q) 


LN0I30IC(Q) 


LN0I40IC(Q) 


LN0I80IC(Q) 



ALN0I203C 


ALN0I303C 

' 

ALN01403C 





yyj\yji> K 

LN247RP 


LN347GP 

1 

LN447YP 




■=00 

yiijL 

LN2G 


LN3G 

\ 

ALN4G 





^ y 7°LED 

_ 1 

LN1251C 


LNI35IC 

1 

LNI45IC 


LNI85IC 


• 

LNI2I6C 


LNI36IC 


LNI46IC 


LNI86IC 



m @i*il®JtLED(GaAIAs) ■ ®iSj^JgLED(GaAIAs) 



7 ^ 


lx 7 K j 



PR 


RP -a 

lx>X'fe 




LN21 RAL(U) 


LN21RCAL(U) 




^5.0mm 

LN2IWAL(U) 

^^mk 

LN2ICAL(U) 


A 


LN2ICAL(UQPS) 


LN2!CAL(UQS) 



• 


LN289CUQ 





<^4.4mm 

LN240CALF(U) 







LN28RAL(US) 


LN28RCAL(US) 




03.0mm 

LN28WAL(US) 


LN28CAL(US) 





LN277WALX 


LN277CALX 





1 ^ K' 

_ 


PR ^ 

lx>X'fe’ 



° 5.0 X 5 .0mm 

LN250RAL(U) 


D 

° 2. OX 5.0mm 

LN242RAL(U) 


° 2.0 X 4.0mm 

LN25ICAL(U) 



° 2. Ox 5.0mm 

LN248WAL(U) 



S 

5 " h 

LN0I20ICAL(U) 



> K 

LN247RCAL(U) 


m 

f"'y7°LED 

LN 1251 CAL 


m 

LN1261 CAL 







PR 

lx>Xfe 

PR ^ 


X 

• 

07.8mm 

ALN088WP38 




05.0mm 

LNI IWP23 


LNI IWP38 


LNIICP23 


LNIICP34 


04.4mm 

LN170WP38 




ALNI40WP38 




03.0mm 

LN086WP38 




I® 

03.0mm 

LN 138WP38 





03.5mm 

LNI5BP 


LN 15WP 


0, 

02.4mm 

LN16BP 


LN 16WP 





PR 

lx>Xfe 


■ 

°5.0x5.0mm 

LN173WP38 


n 


° 2. OX 5.0mm 

LNI42WP34 




LNI42WP38 



■ 

°5.0 X5.0mm 

ALNI50WP38 




°1 .8 X 5.3mm 

LNII7WP23 



° 1.5x 5.0mm 

ALNI29WP38 



■ 

$ 7 7"7< h 

LN02I02C68 




^ 7 7°LED 

LN2I52CI3 


m 

LN2I62CI3 



■ mm % 




U7 H 

X'J-> 

T>/<— 

^ lx >'7 


PR ^ 

lx>Xfe 

PR ^ 

lx>Xfe 

PR ^ 

U>Xfe 

PR ^ 

lx>Xfe 

^ 1 

° 5.0X 15.0mm 

LN0202RP2 


LN0202GP3 

mmm 

LN0202YP4 


LN0202RP8 

- ^^^mk 

^2 

° 7. OX 9.0mm 

LN0204RP2 


LN0204GP3 


LN0204YP4 


LN0204RP8 


^3 

° 12.OX 15.0mm 

LN040IRP2 


LN040IGP3 

mmm 

LN040IYP4 

mmm 

LN040IRP8 


^4 

° 12.0X20.0mm 

LN0603RP2 


LN0603GP3 


LN0603YP4 


LN0603RP8 


^5 


LN0I05RP2 


LN0I05GP3 


LN0I05YP4 


LN0I05RP8 


^6 

LCD/s 7 



LN0410CP3 
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a^->i 

(mm) 

ft m. « 

U 'y K) 

B m No 




18.0 

LN21RPH-(TA5) 

^ 1 




17.0 

LN21RPH-(TA2) 




17.0 

LN21RPH-(TT2) 

^3 

Wo= 6 min 



16.0 

LN21RPH-(TA) 





15.5 

LN21RPSLX-(TA3) 




^5. Omm 

14.0 

LN21RPSLX-(TA2) 

^1 



13.5 

LN2IRPL-(TA4C) 





13.0 

LN21RPSLX-(TA) 





11.15 

ALN21RPH-(TD) 

^4 




1 i .0 

LN21CPSLX-(TA4) 

^ 1 




10.75 

LN289CU0(U)-(TDN) 

^4 




8.25 

LN289CUQ(U)-(TA) 

^1 



04.8nim 

12.5 

LN21 RPSSL-(TTC) 

^3 

Wo= 6 inni 


<^4.4mm 

12.0 

LN240RPX-(TA) 



X 


16.0 

LN29WPX-(TA8) 

^ 1 




15.5 

LN29CPX-(TA3) 




13.5 

LN29RPX-(TA6) 




<5^4. Omm 

12.5 

LN29PX-(TX5) 





12.0 

LN29RPX-(TX4) 

^2 




10.0 

LN29RPX-(TX2) 





9.5 

LN29RPX-(TA) 

^1 




12.5 

LN276RPX-(TX3) 

^2 



(f) 3. 2 niin 

11.5 

LIM276RPX-(TX2) 



8.5 

LN276RPX-(TA) 

^1 



. 

7.9 

LN276RCPX-(TDA) 

^4 




15.7 

LN28RCPH-(TA9) 





15.7 

LN28RPZ-(TA9) 





15.0 

LN28RPH-(TA2) 





14.0 

LN28RPH-(TA1 1) 





13.5 

LN28RPZ-(TAI 1) 





13.0 

LN28RPX-(TA6) 





12.0 

LN28RPH-(TA) 




^3.0iiim 

12.0 

LN28RPX-(TT) 

^3 

Wo= 6 ni(n 



11.5 

LN28RPX-(TA7) 





10.5 

LN28RPX-(TA4) 

^ 1 




10.0 

LN28RPX-(TA5) 





9.6 

LN28RPH-(TD) 

^4 




9.5 

LN28RPX-(TA8) 

5i?l 



1 

9.5 

LN28RPX-(TT8) 


Wo= 6 ii)i)) 



9.0 

LN28RPX-(TA3) 




^ 2 . 6 mm 

17.0 

LN221RPH-(TA2) 




(mm) 

ft ^ P°n ^ 

1 ^ 'y K) 

B n No 



<^ 2 . 6 mm 

12.5 

LN221RPX-(TA2) 





17.5 

LN222RPX-(TA4) 





17.0 

LN222RPX-(TX5) 

^2 

Wo= 6 iiim 


14.0 

LN222RPX-(TA3) 

1 



<^ 2 . 0 mm 

14.0 

LN282RPX-(TX3) 

^2 

Wo= 6 ii)iii 


13.0 

LN222RPX-(TA) 





12.5 

LN282RPX-(TX2) 

^2 

Wo= 6 inin 



12.2 

LN222RPX-(TA2) 





1 1.2 

LN282RPX-(TA) 





14.5 

LN250RPX-(TA) 




° 5. OX 5.0mm 

13.0 

LN273WPX-(TA) 





12.5 

LN273RPX-(TA2) 

^1 



° 4.0 X 4.0mm 

17.0 

LN252RPH-(TA) 




12.5 

LN252RPX-(TAB2) 




° 3.0 X 7.0mm 

17.0 

LN216RPH-(TA) 




°2.7X5.7mm 

15.0 

LN249RPX-(TAB) 





15.5 

LN219RPX-(TA) 




° 2.5 X 5.0mm 

11.5 

LN210RPX-(TX) 

^2 




9.0 

LN210RPX-(TA2) 

^ 1 




16.5 

LN242RPH-(TT) 

^3 

Wo= 6 niiii 



14.0 

LN242RPX-(TA5) 




° 2. OX 5.0mm 

13.5 

LN242RPX-(TA4) 

^1 



12.5 

LN242RPX-(TA3) 





11.0 

LN242RPX-(TA2) 





10.95 

LN242RPX-(TDA) 

^4 



° 1 . 8 x 1 . 8 mm 

18.0 

LN265RPH-(TT) 

^3 

Wo =6111111 


16.0 

LN265RPH-(TA2) 

^ 1^1 




14.5 

LN275RPX-(TA3) 



° 1.75x3.9mm 

13.0 

LN275RPX-(TT) 

^3 

Wo = 6111111 



12.0 

LN275RPX-(TT2) 

°1.5 X 5.0mm 

17.0 

LN229RPH-(TA) 





17.0 

LN224RPH-(TA) 

^1 




16.5 

LN224RPX-(TAB7) 




14.5 

LN224RPX-(TAB4) 





14.0 

LN224RPX-(TXB6) 

^2 



° 1.0X5.0mm 

13.8 

LN224RPX-(TAB3) 




13.0 

LN224RPX-(TAB2) 

^1 




12.5 

LN268RPX-(TAB2) 




12.2 

LN224RPX-(TAB5) 





12.2 

LN224RPX-(TXB5) 

^2 




12.0 

LN268RPX-(TAB) 

^ 1 




• 7’+'>-^;p^-f 7” 




a-tiS 

(mm) 

ft ^ p°n ^ 

'y h ) 

m No 


ti -y 

26 0 

LN2G-(TA) 

^5 

S —7" -7 t h 

26.0 

LN0120IC(Q)-(TA) 

^5 




^ ^ B 

af 

(mm) 

ft m p°p ^ 

U 7 K ) 

m No 


^ 7 7”LED 

8.0 

LN1251C-(TR) 

^6 

^ V 7°LED 

12.0 

LNI26IC-(TR) 

^6 
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+ 1^^(0 305^) 

+ I^j7(0 4<>5") 

+ 1 ^ 77(0 6< >7-) 

' —ItiCO >5=-) 


+1 

8 . 

yt 

u >y K 

LN503R 

LN504R 

LN506RA/RK 

LN5I3RA/RK 

LN5I3RAM/RKM 

LN5I3RAS/RKS 


LN503G 

LN504G 

LN506GA/GK 

LN5I3GA/GK 

LN5I3GAM/GKM 

LN5I3GAS/GKS 

7 >/';'— 

LN503Y 

LN504Y 

LN506YA/YK 

LN5I3YA/YK 

LN513YAM/YKM 

LN5I3YAS/YKS 

:t l/>v 



LN506OA/OK 

LN5I30A/0K 


LN5I30AS/0KS 







1-^^^(0.605^) 




1 -mo.4^>f-) 


8. 

_ 

s. 

H. 

a a 


U7 K 

LN5I4RA/RK 

LN5I6RA/RK 

LN5I8RA/RK 

ALN5II0ALAMW/ALKMW 

ALN523RAMRS/RKMRS 

LN524RA/RK 


LN5I4GA/GK 

LN5I6GA/GK 

LN5I8GA/GK 

ALN5II0GAMW/GKMW 

LN523GAMGS/GKMGS 

LN524GA/GK 

7>/N'~ 

LN5I4YA/YK 

LN5I6YA/YK 

LN5I8YA/YK 


ALN523YAMYS/YKMYS 

LN524YA/YK 


LN5I40A/0K 

LN5I60A/0K 

LN5I80A/0K 

ALN51IOOAMW/OKMW 


LN5240A/0K 






=.:j^T(0-3i' >^) 

—^^f(0.4< >^) 

_i 

a a 

0 0 

0 0 

aa 

000 

0.0. U. 


1x7 K 

LN524RAMR/RKMR 

LN524RAS/RKS 

LN526RA/RK 

LN528RA/RK 

ALN533RAMR/RKMR 

LN534RAMR/RKMR 


LN524GAMG/GKMG 

LN524GAS/GKS 

LN526GA/GK 

ALN528GA/GK 

LN533GAMG/GKMG 

ALN534GAMG/GKMG 


ALN524YAMY/YKMY 

ALN524YAS/YKS 

LN526YA/YK 

ALN528YA/YK 

LN533YAMY/YKMY 

ALN534YAMY/YKMY 


ALN5240AM0/0KM0 

ALN5240AS/0KS 

LN5260A/0K 

ALN5280A/0K 

ALN5330AM0/0KM0 

ALN5340AM0/0KM0 



=^t(0 4^>7-) 

|7g^T(0-3<>^) 

>7-) 


8.8.8 

:8.8:8.8: 88:8.8s BB.BB wm 

:i 8 8:8.8. 

% 

1x7 K 

LN536RAMR/RKMR 

LN543RAN8/RKN8 

LN543RAHN4/RKHN4 

ALN543RAFN8 

LN543IRAMR/RKMR 



ALN536GAMG/GKMG 

LN543GAN8/GKN8 

LN543GAHN4/GKHN4 


LN543IGAMG/GKMG 

LN553IGAP 

T>y<— 

ALN536YAMY/YKMY 



ALN543YAFN8 

LN543IYAMY/YKMY 







LN5430AN8/0KN8 



LN543IOAMO/OKMO 







■ (-■&) 


mV-'TX) 

-^(0.60^) 


—tfT(0.6< >7-) 


a 

8 

00 

0.0, 


ALN5I6RGA 

ALN5I lOOGAMW 

LN526RGA 




LN526RGAD 
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(jiTOmm 

^SOmrn j 


WW 

%m 


ALN080I228UN 

LN050II99UN 

LN050I229UN 

LN0202I93UN-I 

<j650mm 

(;630mni 

<^24mm 


w* 






LN0I5I84UN 




° 2 X 2 mm 

<^3mni j 

16 X 32 K 'y h 

16 X 16 K 'y h 

I6x 16 K y h 

24X24 H -y 

LN5I2II49UNA4 

LN256I44UNA 

LN256I I56UNAH4 

LN576I46UNA 


^3mm 

05mm 1 

24 X 24 K -y 


. H 

l6xl6K-y h !■ 

LN576I I50UNAH4 

LN256I66UNA 

LN256II4IUNA4 

LN256I232UNA 


05mm 

08mm j 

1 

24x24 K'y 

16 X 16 K ‘y h 



I6x 16 K'y h .. . 





It 

LN5761IIIUNA 

LN256( I7IUNAH4 

LN256I 15IUNA4 


■ LEDv-f >'7tS^--y h (Sc<i5t|)l‘Jffl) 


B8-it< X 

A6Ht<X 

A4-t>-<X 





LN322II4ALUN 

LN483I26UN 

LN303240UN 

LN803I69UNA-A4 


B4+K<X 

A34t<X 





LN363240UN 

LN963I85UNA-B4 

LNI123I07UN-A3 

LN423240UN 
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T 
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